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DESCRIPTION OF TIE WATER-POWERS,

Taking the water-powers in their order of ocemrrence from the source to tho Mississippi 1‘1\'01‘ the characteristic
features of each ave as follows, naming also known nndeveloped sites:

From the source to Watertown—On & branch of the river which flows from the west in Washington county,
there is o small saw-mill using about 8 horse-power under a head of 12 feet, but with that exception there is no
utilized power which can be considered to be sitnated on the Rock river until Iustisford is reached, 10 miles 1)Llow
the village of Ioricon, which is at the old outlet of lake Ilorieon.

Hustisford—At ITustisford there are two grist-mills and o saw-nill,  In the census returns the griSt-mills are
rated as using 65 and 90 horse-power under heads of 8 and 7 feet, respectively, and the saw-mill is rated as using
35 lhorse-power under a head of 13 feet.” Thege are probably greater than the trune amounnts, as the grist-mills have
only two or three runs each.

Seeond power—The next niilized power is 22 miles Delow Fustisford and 5 miles above Watertown, where there
is o mill with threp runs of stones under & head of 4 to 6 feet, and at Watertown a small saw-mill, wln,ch however,
does nob appear in the census returns,

Third power~—The next and last power nsed abovo Watertown is 1 mile above that place, and is taken by a
four-run mill, working under a head of 6.or 7 feet, and probably using 50 or 60 horse-power, All these powers and
the remaining three above lake Koshkonong have the disadvantage not experienced by the other water-powers
below, of having no artificially-regulated reservoir, and hence wust depend largely upon the natural storage of the

Horicon swamy for the maintenance of the flow. o7
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~ The total fall from the village of Horicon to Watertown is 59 feet, of which only 25 feet is in use; for the
remuining 34 feet there ave probably some sites at which it would be feasible to ntilize pavt, although the river is
not eonsidered by manufacturers to ofler good sites within this distance.

Unutilized power of lake Horicon—At the village of Horicon is the now unutilized power which could be formed
by throwing a short dam across and renewing lake Iovicon.

Mention has been made of the fact that o dam was built there in 1842 and removed in 1805, owing to a decision
against the owners, the Merchants’ Union Mauvufacturing Company, because of damages to private land-owners.
It is claimed by \onu. interested in the water-powers below, that while this was the ostensible reason of the removal,
thie true cause was the interest in favor of a land- 10(,1.11111111 seheme, Ve this as it may, the dam gave a head of 9.5
feet of water, and power for some mills which formed the nueleus for the village.  With the large reservoir v draw
from, the power must have been very steady and have amounted to well toward 500 horse-power.

There is nothing to prevent the renewal of this power, except the large expense resulting from land damages
by raising the level of the lake. 1t would probably be too great for this single power to ¢arry, but if the lake is
ever used as a reservoir by the manufacturers along the river, the value of the power here created wounld he un item
in the finuncial ealeulation of the project. M, Joseph 12, 1«1‘1/&11 in his report already alluded to, states that the
Merchants’ Union Manufacturing Company still owos the greater part of the laud that would he overflowed, and
assumes in his caleulations that this company would release the land in consideration of the water-power that would
be created.

Mz, Prizells estimate of from $200,000 to $300,000 for the land damages is based on a raising of the lake-level
10 feet. This would require & dam not over 200 fecb long.

Weatertown—~This town, of 7,883 inhabitants, is situated just below the sharp bend in the viver from northwest
to south, Three lines of railvoad conueet at this place; the Chicago and Northwestern rans north and south along
‘the river, and there ave two branches of {he Chicagoe, Milwaukee and Saint Paul, one passing east and west through
Dilwaukee aud Madison, and the other runuing noxthwest from Watertown throngh Portage City on the Wisconsin,
Aand so to Saint Paul.

The river is 160 or 200 feet wide, with banks sloping gently back to a height of from 10 to 20 feet. It has not
worn so deeply into the drift as has been done farthier south, but nevertheless the rock has been reached in places,
and where the dam is located the bed and bauks consist of hard Trenton limestone. The dam is 10 feet high and
abount 150 feet long, built of framed oak timber. It runs straight across the river.

There are six Lsmbhshmeuts using the power at Watertown, all under 10 feet head of w ater. As nearly as can
be ascertained from statements made at the place, the powers used ave these:

Right or awest bank,—Tlouring-mill, 110 horse-power; woolen-mill, 40 horse-power; sash factory, 35 borse.
power.

Left or cast bank— Gustom willy 44 horse-power; foundery, 20 horse-power; flouring-mill, 150 horse-power.

This malkes a total of 390 horse-power, and represents, practically, the total available power of the river, so
that without increasing the head there is no more power available at this point, unless reservoirs arve created above
for regnlating the flow.

The following points were gleaned from a conversation with one of the manufacturers: The full power is
obtained generally for eight months of the year, and when the fall rains have been heavy there is no diffieulty for
nine months of the year. In dry times the river is very small, and the mills ave largely run by steam-power.
‘When lake Horicon existed they had a good steady power all the year through,

Watertown to Janesville.—The total descent from Watertown to the upper pond at Janesville is 28 feet, and, as
there are already three dams taking 17 feet of this, it is cvident that the available power remaining undeveloped
caunot be very great, and it is stated that none exists.

The first utilized power is L5 mile below Watertown, and is taken by a mill with five small ¢ pony” ruus,
under 6 feet liead of water. There is, of course, a large amount of unutilized power at this place.

Jefferson.—The next power is at Jefferson, just above the mouth of the Crawfish river, Thoe slope, of the banks
is much like that at ‘Wutertown, but the river is at least 100 feet wider. The dam is about 225 feet long, and the
head is not over 4 or 5 feet.

There is o flouring-mill of four runs of stones, taking 65 horse-power, and a woolen-w:ill taking 20 horse-power;
both are on the right bank of the river. .According to the estimates in the table, the theoretical power nuder the
ordinary low flow is 225 horse-power, and there must be considerable power unusLd.

Ouilet of lake Koshkonong.—The dam at the foot of lake Koshkonong, controlled by the maunufacturers below
for regulating the flow of the river, affords an available head of 6 feet.

There ave at present only two small grist-mills using the power afforded by lake Koshkonong, hut there has
been some consideration by the manufacturers of renting the power,

With a head of 6 feet the theoretical power, under a natural condition of the river, would be from 600 to 700
horse-power, with the ordinary low flow, but owing to the flow from lake Koshkonong being controlled entirely

in the interests of the water-powers below the mounth of the Catfish river, there might be a large variation in the
amount of power obtainable.
23
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Janesville—This is a town of considerable importance, with a population of 9,018, There is direct connection
with Chicago by the line of the Chicago and Northwestern railroad, running north through Watertown, and branch
lines connect with the roads running to Madison, and so west.

There are two water-power levels which may be considered to L situated at Janesville—one in the uty and
one about a mile and a half below, in the suburbs,

The upper level—The apper level is the more fully developed of the two, and is situated in the heart of the
business portion of the town. Tho dam extends straight across the river, just below the erossing of the Chicago
and Northwestern railroad, and on the right bank a raco rung down-streamn L300 or 2,000 feet, with eight
estublishments upon it. On the left bank there is & short race, with only two establishments using water-power.
The head ased at this level averages 7.5 feet.

The power is owned by the nmmf.u,turu's, who are not ummhdalml into & hydraulic company, although
there is a desire to Lring this to pass, as it would enable them to control the power to greater advantage., Matual
agreements are made as to assessments for repaivs, division of the power, ete. When the original improvement
was made the power was estimated to be 18,300 “inches” of waler under a head of 4 feet, which was the original
height of the dam. The power, as estimated on this basis, is divided among the difterent establishments in the
proportions given in the following table. The mills ave given in the order of their oceurrence below the dam:

Theovets

Numbev | Number |5 e

™ ol “inehes ul culie copr
Establishiment. ofwater | feetpor | DEEGE
ownul, soevond, y

fuet howd,

Riyht, or west bunk,

Flouringmill .ooooooooeian, 2,800 244 200
Cotton fnetory coooaineninnt. 4, 050 48 413
Flonving-mill ooaviiiinivanes 1,700 sl 181
Susly fnetory 450 nl M
Calinet-8hop veaveenan. oo .. 400 40 HE]
Grist-mill. it iniiane, 600 67 o7
Flowringmiil ooveverinnane, 450 50 ER]
Flouring-mill covvimvnersnnens 2,10 R 100
TLueft, or cast hank, .
Toedanill oo isivnvan s 450 i} 43
Foundery and machine.shop. 800 07 i

The right is owned to raise the he 1(1 to 8 feet. The total power owned under the 7.5 feet of average head is
1,264 theoretical horse-power, The tables give a power, with the ordinavy low flow under this head, of about
975 theoretical horse-power. It is evident that the power is all taken up by the existing manufactories.  In o low-

water year, except extreme ones, they can run at full capacity for nine months of {he year, and sometimes for
eleven months. In wob years thuy are not troubled by low water.  The wheels ave never stopped by back-water,
although it sometimes diminishes the power. The dam iy about 800 feet long, and consisted originally of brush
and timber resting on the gravel-bed of the river, It has Leen much repaived, and when scen, in the spring of
1881, way in an insecure condition.(«)

The lower leveli—At the lower level there are four establishments using the power, which has not been so
completely developed as that in the town, A race extends down the right bank 1,500 or 2,000 feet below the dam,
The head at the dam i about 5.75 feet, and at the end of the vace it ix 8 feet. \\71111 thel .uter liead the power with
the ordinary low flow is about 1,000 theovetical horse-power,

The left bauk is steep and bluﬂy, and the only establishment located upon it is o flouring-mill directly at the
dam, taking 225 horse-power under a head of 5,75 feet.  The right bank stretehes away in a broad flat, affording fine
opportunities for utilizing the power. At the lower part of the race on this side are a small wheel for pumping

rater into the water-tank of the railroad, a custom-mill taking about 30 horse-power, and o woolen-mill taking
about 40 horse-power under 8 feet head, .

Beeause the power is not fully used there is a l'n'we amount of water wasted in the mills, which hiave old-
fashioned wheels.,  About one-third of the available power is actually employed, and there is plenty of room for the
use of the remainder,

The dam was partly carvied out in the spring of 1881, but it was the intention to rvebuild it, There is at
present much contention and litigation in connection with thc ownership of the power, ‘ '

Trom the lower level at Janesville down to Beloit, o distance of 15 miles, there is a fall of only from 10 to 13
feet, and no available power offers for improvement.

Beloit—Beloit is situated in Wisconsin, on the east bank of tlie Rock river, just wheve it crosses the state line
into Illinois, Itisa town of 4,790 inhabitants, doing a nge lll’lllllfdbtlll‘ll]”‘ businesy, and takes a prominent place

« The dam b the upper lovel was carried out by 1he high water of April, 1882, -
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among the cities of that region. Two lines of railroad interseect at Beloit—the Ohicago and Northwestern, ranning
northwest, and the Chicago, Milwvaukes and Saint Paul, running southwest, These furnish connection with
numerous other lines of road.

The city is on both sides of the viver, but the main part of the manufacturing is done upon the west side, This
is due to the nature of the topography. In the vicinity of Beloit the river varies usnally from 200 to 300 feet in
width, but in some places expands to a greater breadth thau this. The river-banks are generally comparatively
low, but Lack from the river are the bluffs, sloping back into the gencral level of the surrounding country.

At the town the river runs near the east blaff, and the bank is high and steep, making it o difficult wmatter to
utilize the power; while on the west the bank is comparatively low, and the land stretches away level for o
cousiderable distance to the rise which bounds the valley.

The dam extends straight across the river just nbove the town, and a race runs along the west bank for
considerable distance below it, supplying ten establishments with power.

On the east bank there is at present only one establishment, a paper-mill, situated at the dam in a depression
of the banl; bub there was, in the spring of 1881, a building in process of erection just below it for a manufactory,
which was expected to use some of the power,

AN the power is owned, and practically all is used, Ly the manufacturers, who form a chartered company, und
whenever expenses are ineurred for repairs or other necessary matters, assessments arve made npon the members in
proportion to the interests held by thew.

The first ibprovement was wade in 1842, by the same person who developed the power at the npper level at
Janesville, and, as in that case, the original dam was d:feet high, and the power was estitnated to be 13,333 #incehes®
ot water under ahead of & feet. The head of water now used (spring of 1881) vavies from 6 {0 § feet, but averages §
feot, T'he charter of the company allows ahead of § feet, and all damages for flowage due to a head of 7 feet have
been paid, as well as part of those for an 8-foot head. .

Under the old system of estimating the power on a basis of 13,333 “inches” of water, the mills were drawing
more than their portion of the water, becausoe of taking it at o head of 7 feet instead of 4 feet. On this aecount the
power was divided into 800 #shares”, cach share being equivalont to 1603 “Cluches” of water under a head of - {eet, amd
these shares were distributed among the members of thoe company in proportion to the number of “inches” held by
cach nnder the old conlract. Now, one share means one eight hundredth of the flow of the river, whatever that
may bo. There were some who held “preferred claims”, that is, first-right elaims, but by these being in part
relinquished, and in part bought offy all the powerswore placed upon an equal footing,

There are eleven separate establishments, but the ownership of the power s divided among e¢ight ditterent
firms and- individuals, There is o paper-manufacturing eompany owning nearly one-half the entive power, and it
has a paper-mill on the west bank, besides the one upon the east bank of the viver. This company leases dup
“inchoes? of water (old system) to a machine-knife worles, and 340 inclies to a foundery, )

The following table gives the manufactories in the order of their ocenrrence on the ruce along the west hank,
and the power owned or controlled by each interest: ‘

? “Iuchen"of | )
Latablishment. \lll(‘l‘l‘“l"l-ll‘lll't'.ﬂt 51-11:1:‘::‘(:‘\‘\11::-"1
hewd.
Taper-manufacturing company 0, G0 BiEY
Bteawbonrd-paper company. ... ",000 b}
Machine-kuifo works (@) . veeneeen-nn B R
Foundery (0 veemeerernens R [ ves limeranneneinas
Wool-working shop...... . 400 ‘I o
Senle manufaetory ....... . BEHEY 1
Plouving-mill ouvvenienue. . 1,100 66
TR IFLE 1) U 1,500 00
Tlovring-mill oooviiiii i, fog J0
Tron-WOrkS seoveeinirenrsnnnennsnes 1, 000 [il]

« T.oasus 30 shaves from thy j)llpl:;;; mnmﬂut\u;lg wm]mu\-mn
b Leases 20.4 shaves from the paper-manntacturing compuny.

The paper-mill upon the east side of the river has four Ilvuston turbines under a head of 6 feet, and {heir total
power is rated at 113 horse-power,

There is no diffficulty from low water except in unusually dry seasons or cold winters, Iowever, at times
economy has to be practiced in the use of the water. The influence of lake Koshkonong is of great value here, as
well ay at the adjoining powers.

Ordinarily there is no special annoyanee from bagk-water, as the usual rise is only 4 feet, but in the spring of
1881 the water rose 7 feet, and interfered seriously with the manufactories along the race,

The dam is constructed of riprap with a wooden apron on the lower side, and gives a Liead of abont ¢ feet,
backing the water 5 miles up-stream. The bed of the river is gravel,  The dam ran out 250 feet from the east bank,

230 :
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and connected with an embankment projeeting from the opposite shore.  During the high water of the spring of 1881
and the river ran over the embankment behind the abutment, and washed it awny, with about 30 feet of the west
end of the dam, 1If the dam hiad been of wooden frame-work probably it would have all beon earvied away, but its
peculiar construction of riprap acted as a heavy stone embankment. When visited soon after the aceident the
water was rushing through the break with immense force, in a mass some 20 feet deep, and was constantly wearving
the bed of the viver. The plan pursued in rvebuilding was to throw in heavy square blocks of stone and greal
quantities of rviprap, which were carried some distance by the current, but gradually filled the opening. The
overflow was to be inereased to 202 feef in length, and the average head raised to the full amount allowed by the
charter, viz,, 8 feet. This will give a head of 7 feet at the dam.

TFrom Beloit down to the Rockton dam, where is enconntered the next developed water-power, there is & total
fall of 8§ or 10 feet in a distance of about 3 miles. It is practicable to develop o water-power in this distance, bat
1o very good place offers for o manufacturing site.  'When the railvoad company was building its Iine up the valley,
it made an offer to some of the citizens of Beloit of the anthority to locate the road if they would improve the
power, but nothing was done.

Lockton, Illinois.—At Rockton is the first improved power met after crossing into Ilinois,  The river makey
an extensive bend {rom south to west, then south, and dnally southeast. Just Lelow the western portion of the
, Lend the Pecatonica river, by far the largest tributary, enters from the west, and about half a mile below its mouth
i is situated Rockton, upon the left bank of the river

The power is obtained by means of a race 4,525 feet long, which starts from near the upper end of the bend
and runs across the neck of land, ending at-the river bank 1,000 feet above the highway bridge which erosses the
river at the town. Trom its lower end a smaller raco runs down-stream 1,250 feet farther,

There are six establishments nsing the water-power, of which four are situated at the end of the largoe race,
between it and the river. The power is all owned by the manufacturers, aud all inuse; if there were any more
available, it wonld e soon bought up by them.

There is uo vegular water-power company, but thie owners hiave formed an association as a means of prescrving
their common interests, The power is divided into 06 “shares”, held in the following proportions by the different
maunufactories, given in the order of their position down-stream.  The numbers refer to the positions of the buildings
upon the map:

!
No. Iistablishment. { Shares, : ]ls,h;.:"](ntni::lll t
ST
1| Paperanill wnciiiiiiiinnnn, 10 o6
2| Paperanill covvn i 12 l 108 z
3 | Machinoshop........ R 2| o |
4 ! Touringwill coouvsenvennn.. w el ]
6| Paperamill cooiievnnn i, 8 AN
6 | Flotripgmill ..oooovioiaies 4 l 48 l

At the point marked 7 upon the map there was o flonring-mill whieh was burnt, and the shares, 12 in number,
wers sold to the paper-mill, No, 1, bringing their amount up to 40 shares. :

The average head on the wheels is 8 feet, and this is obtained by cutting oft o distance by the river of about
2.5 miles,

The head of the race is above the wmouth of the Pecatonica, and hence thab stream adds nothing to the power
at Rockton. The flow is practically the same as at Beloit, Using the estimated power at Deloit as o basis for
caleulation, we find that the flow on which that power was originally calenlated is 1,480 cubie feet per second (the
ordinary low flow as estimated in the tables for the river is 1,360 enbic feet per sceond), and this, under o head of 8
feet, gives 1,349 theoretical horse-power. Dividing this by 96, the amount of a sharve at Roelkton at an ordinary
low stage must be approximately 14 horse power. The power owned by each manufactory, as given in the table,
is calenlated with this factor.

Low water does not create any diffienlty, except in years of very low water, and lake Ioslhkonong is looked
upon as adding very much to the value of the power. The detriment to the power is the back-water; which is mainly
caused by the Pecatonica river. Ordinarily there is more or less trouble each spring, and sometimes in the fall,

The head of water varies in ordinary seasons from 7 to 10 feet. In the spring of 1881 ocewrred the highest
water for atleast thirty years, The river rose 10 fect, runuing over the race embankment and making one continuouns
sheet of water with it. Thirty years previously to this the water rose to within 9 inches of this height.

TFrom the Rockton level down to Rockford, the next developed power, is 18 miles, and in this distance theve is
a total fall to the Roclkford level of 10 or 11 feet, It is feasible to utilize this fall ata point above Rockford, where
a head of nearly 10 feet can be obtained. With the ordinary low flow, a head of 10 feet wounld give from 2,000
10 2,500 theoretical horse-power. Persons residing in Rockford have had the development of this power under
congideration, but nothing decisive has yet been done.
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Roclyford—This is the principal manufacturing center on the river, and as it has a population of 13,129 it ranks
wwong the large towns of northern Illinois, The location is upon the west bank, A line of the Chicago and
Northwestern railroad runs northwest throngh the town from Chicago, another line runs northeast from Rockford
to Kenosha on lake Michigan, and a short line runs soutl, ¢rossing the Chicago, Milwaukee and Saint Paul, and
connecting at Tlagg Centre with other branches of the Chicago and Northwestern, These roads afford ready
communication with all the centers of trade, and assist much in the general prosperity of the place.

To o stranger placed in the midst of the manufacturing section of Rockford the impression would he that he
was surrounded by a city of manufactories. There are some thirty-two separate establishments using water-powen,
and these, with their mauy buildings, storage-shoeds, ete., cover a largs space.  'With the exception of three flouring-
and grist-mills on the east bank, all the establishments using water-power are on the right, or west bauk of the
river, which aftords the best facilities for developing the power,

The accompanying map shows {he plan on whieh the power is improved. A curved dam, 603 fectlong, of
eribwork, resting on a lime rock bed, runs aeross the river, and from it o short race extends down 285 feet the east
banlk, supplying the three flonrving- and grist-mills before mentioned.  On the west bank a race 1,000 feet Tong and
30 feet wide extends down-streamn at a distance of from 200 to 300 feet from thae river-bLank to within 300 feet of a
small stream, ealled Kent’s creek, which enters thoe river at that place, and from its lower end a smaller race runs
up the shove of Kent’s creck for 450 feet.

The wheels arve situated on the river and ereek sides of the two races, and the manufactories are upon hoth
sides of the races, either directly over the wheels or communicating with them by lines of shafting or wire rope.
The average liead of water is 7 feet, but it averages 6 feet at the dam and 8 feet at the foot of the race.

The railroads facilitate the shipping of ﬁ‘mn‘ht and a side-track oxtends the entive length of the race on the
west bank.

Division of the power.—Tho power is owued by a stock company, and is divided into 20,000 “parts”, a ¢ part”
being a purely loeal unit equivalent to one-tenth of a horse-power.  The power of the river is hield to he 2,000 horse-
power under 7 feet head of water, and cach member of the company owns his power with that head of waler,
althongh the flow of water to which it entitles him may be used under a head of 6 or 8 feet.  Assessments are made
whenever repairs are necessary, aud they average 25 cents per horse-power per anuum, Thoe president of the
company iy Mr, Ralph Emerson, The following table gives the amount of stock and the number of water “parts?
owned by each of the nineteen members; the members of the company either use the power themselves or Teaso i
to others, and practieally all is now in ns 1

Nunther ! Numiber ‘] l Nnmhm'} Number
Nume, of shares | of w ater || Name, ;0! shares | of w .m-l'
ol stock, ) parts ™, li | of stocl. ‘ "pm ta’
I
D, L. Bartlett & Bros ....... 170 2,900 || Frank . Landers cooeoee.... 40 500
Briggs & Bnoch .v.an ., Coene 40 500 | J0 T MANRY vvsennovenann, 92 400
TG CMEK ceerveenennraenns 294 | 2,800 | J R0 eeenaenns 48 iy
T Derment. oo, 72 0G0 i| Rhoads, Ttter & Co 18 1, 00
| Willinm Dyaon cooeia. 42 400 1] R IL Dinker ..., .. .- e 2,050
VO Bmersan & €O voveenanneen. 112 1, 460 \ R S T U T T, 42 400
i Ewerson, Taleott & Co ..oo.oe 8. ‘ 1, 000 § N. G, Thowmpson ..... P 120 1, 500
A Forbos oo ienens 32 400 | Centeal Iurniture Company . ! 100
Gralinm Cotton Mills ........ 80 1, 000 f 15000 THEE cveveniviarsnanae. o 750
W, A Knowlton. ceeeeeeen. B 190 t

The attempt to ascertain personally the amount of power used by each establishment was abandoned, as it wis
found to be impracticable. The census returns give a total of about 1,500 horse-power in actual use at Rockford,
bub are compiled in such a form that the amounts cannot be readily assigned to the ditferent manufactories. These
are shown in their proper locations upon the map. As before mentioned, practically all the power is now in use,
and hence in drey seasons some of the mills are short of water, but they can all run nearly all the time, The
Thompson Plow Works have a steam-engine which is used in very low water.

Rockford is the lowest one of the fonr water-powers which bore the expense of the reservoir at lake Ioshkonong,
The Pecatonica river makes their power less uniform than the powers above.

Lhore is considerable fall in the river below the race, and back-water gives no tronble e\wpb in very high stuges
of the river.

There is very little chance of inereasing the power by incrcasing the head, for although the river falls rapidly
below the race, Ilent’s creek would prevent the extension of the latter; and because of the existing manuftactories
it would hardly be lengthened if practicable. The dam cannot well be raised to any great extent Lecause of
overtlow, and, as it is, damages have had to be paid. The pond cxtends 12 miles up-stream, nearly to Roscoe,

Rocekford to Oregon—TFrom Rockford down to the next improved power, at Oregon, the distance by river is 26
miles, and the total fall from below the Rockford level to the level of the Oregon pond is from 25 to 27 feet. 'The
Oreg‘mx pond backs up to the mouth of Leaf river, and the fall from Byron, 4 miles above, js only about 3 feet; henco

‘)3!)
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over 20 feet of descent occurs in the distance of 16 miles from Rockford to Byron, There are two'points at which
part of this fall is available, One is about 2 miles below Rocklord, where a head of 6 or 8 feet can be obtained
without flooding the wheels above, and the other is at Byron, which is at the foot of a rapid that extends up-stream
about 3 miles. The water is not broken, but is swift and shallow. A dam has been proposed from which a race
would conduet the water throngh a natural depression across & neck of land, and a liead of about 6 feet would be
abtained.

ES] vt

Sketeh map of Rock viver, at Oregon, Nlinois,

Oregon~—This village, with 1,088 inhabitants, is sitnated on the west side of the river. A railroad, known as
the Chicago and Towa, crosses the river about o mile below the water-power, opposite to which the town is situated,
A dam extends across the chapuel of the river, and a short race supplies the manufactories, w hich are all loeated
on the west banl, with the exception of a grist-mill upon the east banlk. '

During the early spring of 1881 there were thres establishments using the power on the west side of the river:
an oatmeal-nill, then a blacksmith-shop and plow factory, receiving power Ly wire-ropo transmission, and last a
a saw-mill, planing-mill, and feed-mill, all in the same building and ruan by wire rope.  There was a flonving-mill
nearly completed, and between it and the oatmeal-mill were the foundations for a paper-mill, ‘

The head of water averages 54 feet, and i is with this head that the power iy caleulated.  With the exeeption
of 2,000 “inches” owned by the grist-mill on the east side of the river, the power all belonged to Henry A, Mix, and
has come into the possession of his heirs, less 8,500 *inches” sold in the following way : 1,600 “inches” to the oatmeal-
mill, 1,600 “inches?” to the flouring-mill, and 400 “inches” to the saw- and planing-mill.  Six horse-power is leased
to the Llacksmith-shop, at the rate of $75 for the frst year and 8100 per year alterward. Ilevetofore the water has
been sold at the rate-of 4 per “inch? under a head of 5§ feet, but the rate will probably be inereased,

The census returns give the power in use by the different establishments as follows: Dlacksmith-shop, 16 -
hovse-power; saw-mill, 12 horse-power; two Houring- and grist-mills, 70 and 59 horse-power, vespectively, The
power is very veliable, as only a small part of it iy in actual use, and a large amount yet remaing to be disposed of,
Races can very readily be run down both sides of the river when required, and the ownership of the land is
arranged satisfaetorily for this purpose, .

While the head of water is ovdinarily 5§ feet, it has at times diminished to 44 and even 4 feet, owing to low
water, The mills have to shut down two or three dayy during the breaking-up of the ice, but that is practically
all the delay they have. Sometimes the ice has gorged below the town and backed the water upon the wheels.

The bed of the river is of gravel, free from clay, This washes out easily, and considerable trouble has been
experienced from the scouring of the bed and banks, At one time o part of the dam was carried away and a hole
40 feet deep was worn in the bed of the river. Owing to repeated fillings the Led under the dawm is largely an
artificial one of broken stone.

The dam was constructed by first throwing in stone until the bed was raised to within a foot of the low.water
level, and then the superstructure was built upon this, It consists of courses of logs 1aid side by side, with their
upper branches left on and the butts Iying down-strean, A string-piece is laid across the butts of the logs, setting
back 2 feet, and on this rests another course, about every fifth log being bolted to the stringer, Broken stone is
filled in between the courses, ‘

Oregon to Dizon—Grand Detour.—For the next 23 miles, down to Dixoun, there is no developed water-power.
There is a total fall of 26 feet, and about 16 feet of this occurs between Oregon and Grand Detour, 14 miles below,
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At Grand Detour is met what is probably the finest natural site for a water-power in the entire length of the river
The channel makes an extensive bend of about 8 miles, and at its narrowest point the neck of land is only about
1,850 feet wide. DBy cutting o race across at this point a head of 8 feet can be obtained merely with a dam across
one channel to the island shown in the map, while by throwing a dam entirely across the river it is claimed {hat

a head of nearly 10 feet can be used.
Villags of
@ARAND DETOUR

T Siteor

BCALE.
0 ¥ A i
¥ T T v

Map of IRock river, at Grand Detour, Ilinois.

In 1837 o dwm and race were builf, one or two mills started, as indicated upon the map, and the village of
Grand Detour prowised to be a place of importance; The location of the railroad line through Dixon diverted
 population, however, and now there are only 253 inhabitants, The dam was carried out by the water, the race
is nearly filled ap, and thie mills are not used.

No other very valuable power offers between Oregon and Dixon, although it is probable that a portion of the
fall below Grand Detour counld be utilized.

i
N
Dam, !
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A-~Eflouring-mill,
B—Ruins of a fleuring-mill,
C—Ruins of a flouring-mill and a fiax-mill,
D—Plow factory,

E—Flax-mill, /
P—Ruins of a knitting-miil. ’
G—1Vood-waorking shep, z

H—Abandoned foundations of a paper-mill,

, t
Sketeh map of Rock viver, at Dixon, Nlinois.

Dirvon.~At ihis town is a developed water-power affording 6.5 feet head of water, All the establishments now

using the pewer, four in number, are located ou the left bank of the river, and the wheels are supplied from a race
‘ 234 ‘ : '
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about 500 feet long, which extends between the river and onoe of the streets of the town, The dam is about 700 feet
loug. The owuers of the power do not form a company, but co-operate in the maintenance of the dam and other
hydrauliec works. Only a small portion of the power is in actual use, ‘

The manufncturing industry of the place received a severe cheek in April, 1850, when most of the milly were
destroyed Ly fire. The mannfactories, as they existed in the spring of 1881, were these:

1. A flouringanill at the head of the race, which had just Leen rebuilt and started on the ruing of the old mill.
This mill draws divectly from the pond Ly a shovt race of its own, and is also entitled to power from the large race,
The total power here owned is 4,000 ¢inches? of water,

9, A plow factory, using 100 horse-power by means of a shalt running across the strect {rom wheel on the
other side of the race. .

3. A flax-mill just below taking 100 horge-power in the same manner,

4. At (he foot of the race, and partly built oub over the river, are a wood-working shop and a grist-mill, in the
same building. The power is owned by the proprictor of the former, and he rents about one-half to the grist-mill,
Tho total is 1,200 “inches? of water. ,

Just below the large flouring-mill at the hiead of the race ave the ruing of o flouring mill, and adjoining it are
the rning of & building which contained a flax-mill and a flonving-mill,  On the opposite side of the street, below
the present flax-milly is the site of a knitting factory, which also was hurnt four or five years ago.  Above the
plow factory is a foundery, which had a line of shafting extending along the street and transmitting the power to
it., This shafting was destroved during the fire, and was never renewed, s

At the extremity of the dam on the other side of the river ure some foundations which were started for a
paper-nill, but after the outlay of several thousand dollars the project was abandoned beeanse of e expense of the
construction on {he fine gravel bed.
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Rock river, ab Sterling and Rock Falls, Tllinois,

Tower is, of course, never lacking to the manafacturers, becanse of the small amount used,  There are good
opportunities for further utilization, and vacant spaces on the present race. There is no physical obstacke to
extending tho race about 500 feet farther down the river to the highway bridge, but the owner of the land is reported
to hold it at so high u price as to have prevented this in the past.

The location is not the Lest possible one for a dam, Thoe race is partly excavated in solid limestone, and the
left bank consists of this, bub it sinks rapidly beneath the bed of the river, and the dam is built upon & gravel bed.
The construction of the dam is mueh the same as in the case of that at Oregon-—courses of logs and brush weighted
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with stone. The top is covered with a double layer of pine and oak planking, to prevent leakage, The first course
of logs extends 10 feet beyond the dam and is planked over, forming an apron to protect the gravel bed of the river.

It is said that in the distance of 13 miles from Dixon to Sterling and Rock Falls the banks are generally low,
and there is 1o available power, The total fall Letween the two levels is about 9 feet.

Sterling and Roek Falls,—Of these two places, Sterling, with 5,087 inhabitants, is situated on the right bank of
Lhe river, and Rock Falls, a village with a population of 804, lies directly opposite on the left bank. They are both
manufacturing places, and take their power from the poud formed by a dam thrown across the river. An iron
highway bridge crosses the stream 400 feet above the dam, and 1,200 feet below is an old bridge crossing at the
head of a large island,  Still below are several other islands, There is a race on each side, running down {rom the
abutment of the dam.

The natural rapids were about 2 miles long, and the dam is situated o little above the center of the distance,
slthough the greater part of the fall is below., There is altogether on the rapids proper a fall of nearly 15 fect, of
which 8 feet is below the foot of the dam, about b feet at the dam, and nearly 2 feet in a short rapid just at the
Lead of tho slack-water of the pond, some three-gquarters of a mile above the dam.

Originally the entire power was owned by the Hydranlic Company of Sterling, aud, although no gaugings were
made, it was considered to be 30,000 “inches” of water under a head of 6 feet, the height available at the mills,  Ten
thousand “inches” weres sold and guaranteéd to Mr. A, I*. Smith, of Rock IFalls, and the company considers that 20,000
“inches” ware left.  Of this amount, 8,300 “inches” have been sold, leaving in round numbers 10,000 “inches” yot
in the possession of the company, '

The Sterling power.—The Sterling race is 600 feet long, 100 feet wide, and about 8 feet deep. There are
" altogether eight buildings in which the power is utilized. All the wheels are on the river side of the race, aud four
of the buildings are on the same side; the others have lines of shafting across the race. The following list gives
the various industries in the ovder of their oceurrence down-stream, and the number of “inches” of water belonging
to each.  The letters refer to the positions of the buildings on the maps:

“ Tuches ™,

TTand By miagiine-Sll0D8 L ey e i i dcs tevaay cernnn canens caanun narcn smumns s smen e ananns annn cemene 1,000
I, fowring-mill ..o iaen.. ®onean e mmee ey e e e et ameacnamamenaseaaanenanne mene v, 2, 500
Ky lonving mill oo oot i it et eeee e e ee r e e meerei i cn e mrannecnae e renenanensanaannas L B00
L, ontmenl-mill (Burnt 10 TRBL) e eaes ceveet vevaneenenne enan ety e e e aaaann eeee eannee v rans 1,000
M, custonm grist-mill and PUInND FhetOTY cauvee veme tieeer cne cmeas sanenn smnmre samnn caaanaans Cereenaenen =t
N, O, and P, Novelty Manufaeturing Company .o cus e e mmre nareannsasrcarsereanerosaranuncsonnnunneeees LA

The Rock Ialls power~1he Rock Falls race runs down the bank of the river 700 feet, and is about 75 feet
wide. It is close 1o the river, and all the manufactories are between it and one of the streets of the village, their
wheels being on the river bank, and the power transmitted across the bank by shafting. The power is taken by
seven establishments, which have bought all the pewer from Mr. Smith, with the excaption of 1,800 “inches™. It
ig distributed among the following manufactures:
Y Inchea™,

A, Industrinl Company (various manufackures) .c.oon oo i i cninnvrs aane Crmmet et i R 1,000
B, Koystone Company (agricultirnl implementsi) ooue e coue e sovaes cveans vaa ot o et s ee eaae e eneen 2,000
O 1 1 1 I e tmeneananan e mema mseees meneananannaans 1, 200
D, Northwestern Barb-Tire Compauy « v ey oot iy e e et veean caaens sennamee rnnn rmas anns 1, (00
B, agrienltural Doplements. ..o, e iiieay eooaus b et et amen mammme s eaas emamee menan m e amne mae e e 1, 00n
I, prist-mill Lo i et e mmme tmametsamnae aaeeetamenas mnmany tasse ceanen aman e i e 1,000
G, agricultural implements.... ........ ... eneeen f e et maman nmaa e ama e A mnn amn meeaanes e vann enannnn I, 00

The last-mentioned establishment is across the street, and the power is transmitted to it by wire ropo.

The water-power at these places is reliable, hecause the mills do not use all the water, They ean run all the
year without special difficulty, except for a few days. If all the power were used there would be more difliculty
from seareity of water, and a caveful gauging of the quantity used Ly éach mill would be necessary. Now cach uses
whatever is vequired, as there is plenty of water. Several years ago the river was very low, and some of the mills
had to shut down during the day, or run only a part of their capaeity. ,

Tee rarely gives any serions trouble. The e¢hannel widens below, so that the water passes off readily, and thers
is not much ditliculty from back-water, although there have been ice-gorges below at times. When the mills ab
Tockford and above shut down on Saturday night the resulting low water begins to be felt on Monday, wnd the
usnal stage is not restored until Wednesda ¥, but this does not prevent the rnuming of the mills,

Unimproved power—The dam can be raised 2 or 8 feet without flooding land, as the banks are high. There 1s
not much inducement to extend the race on the Rock Falls side, as there is about 200 feet of wnoceupied space at
ihe lower end of the race, affording room for utilizing the 1,800 “inches” of water yot remaining. )

~ On the Sterling side there is considerable unoceupied space on tho race, and it could be very readily continued
down to near the oot of the rapids, obtaining a head of at least 10 fect.

There is an old water ehannel running parallel with the river, which is often ocenpied now during high water,
The race could be run along the side of this. The entire power of the river could be utilized on the Sterling side,

The dam is an old one, built in 1856, The bed is limestone, and the dam is constructed of erib-work, with an

equal batter on both sides. It is 1,000 or 1,100 feet Jong, and curved up-stream.
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Trom Sterling dowu to Lyndon, a distance of 18 miles, there is about 25 feet of fall. At Como are some slight
rapids. Undoubtedly some of the power could be developed, but there is none utilized, and there ave no important
localities,

Lyndon.—At this place is o partially utilized power, in a rather dilapidated condition.  An insecare dam, 800
feet long, extends acress the river, and a race runs about 300 feet down the right bank, There are four buildings,
bat only two of them use the power; these are a grist-mill, with six runs of stones, and o paper-mill,  Below
them is & building formerly used as a grist-mill, and another which was started by the Grangers as a plow factory,
but tailed ; the headis 7 feet,  The proprietor of the paper-mill ordered a 120 horse-power steam-engine, anticipating
the carrying out of the dam in the spring of 1881, and it is soid that all the owners of the power would be glad to
sell out.  There is not sufficient capital available to mild & good dam,

The river narrows just below the dam, and henee there is difticulty from back-water in freshets. The bed is a
weak sandstone, somewhat lable to shale off when exposed.

Formerly an island stood in mid-stream, and the dam ran to it, hut now it is nearly washed away, If the place
were developed in a thorough manner, a substantial dam and race bmll, and everything made complete, the power
could be depended upon, aud would be of value. :

Clevelund.—~The next utilized water-power is at Cleveland, abouat 7 miles above the mouth of Green river. Al
this placo is a flouring-milly on the east side of the river, with four ruus of stones, under 4.5 feet head of water,

The fall from Lynden to the Cleveland level is uppr(mma‘(ely 20 fect, zmd the distance 33 miles.  The only
prominent power whieh ofters for development is at some rapids about 5 miles below the moutlt of Rock ereek, An
island divides the river into two channels, and by throwing a dam across onoe of them on the roclk bed of the river a
licad of 6 foet ean bo obtained,  About 10 feet of head iy available by extending the dam entively across the strewm.

From Gleveland down to Milan the opportanities for developing a water-power are slight, and tha total descent
is not over 8 feet, il as muel as that,  The Milan pond baeks 7 miles up-streans, and the vise from it to the mouth
of Groen viver iy only 2.2 feet,

Near the mouth of this stream is & rapid where o small head conld by obtained, but if o dam were raised so as
to give o good head it would probably flood the wheels ab Cleveland,

AMilun~The village of Milan is situated npon the south hunk of the Roeck yiver, 2.5 wiles from where it

enters the Mississippi viver, It is a place of 845 inhabitants, conneeted with Roek Island eity and Davenport,

o few miley distant, by the Chicago, Burlington and Quiney railroad.  Af Milan are the lowest rapids of the viver,
and the last water-power.

As seen from the map the river is divided into three channely, and the middle one of these again divided for a
short distance, All, with the exception of the southern chanunel, unito neor the town and flow as the Rock river
into the Mississippi, 2.5 miles distant,  The southern channel, known as Kickapoo stongh, pursues a winding conrse
and empties into the Mississippi 5 wiles from Milan, It takes o comparatively small portion of the flow. Of the
three islands, Vandroft island, which sepavates the northern and middle channels, has an extent of 90 neres; the
othiers have only a fow adres ench.  The channels distribute the llow of the viver and the power, so as to aflord
great fueilities for ity development, ‘

There are in all seven establishments, located upon both sides of the river and on islands Nos. Land 2, The
islands are not greatly elevated above thoe river.

The blulls rise divectly from the river on the right or north side, but the sonth bank, after rising 8 or 10 feet,
continues nearly level or undulating for several miles back,

The Roek river was classed as o navigable stream by Congress, and on Vandreuf) island are the remains of an
old canal which the government built to pass the rapids, The canal was of no use and is now empty, exceept wheroe
filled with earth, There were great schemes afloat, when Davenport and Rock Island were small villages, for making
alarge city at this place, and lots were laid out which have long since disappeared in the river, Daniel Webster
is said to have lost several thonsand dollary by investments in real estate lere,

The ownership of the power is distributed wmong several individuals and companies, A few years ago there
was somo difference of opinion regarding the rent of a portion of the power, and a survey was made, resulting in
the following figures: The low-water flow is 3,931L.5 cubie fect per second, - Of this, 2,010.9 cubie feet pass through
the north or main channel, and belong to the Rock River Iinprovement and Navigation Company, eonsisti}lg of tho
Sears Brothers, who have their mills on the north bank of the river. The remaining 1,911.0 cubie feet are divided
between Mr, 1D, 13, Sears, the Ieaks property, and the Johnson property. The Johnsons are entitled to 863.1 cubie
feet per second from Kickapoo slough, and their mills are situated on the south bank of the river,  Mr. Sears owns
524,25 eubie feet, and the Ileaks property the same amount. The last two owners can take their water from either
of the channels between Vandeu!f island and island No. 8,

The manufactories are thess: ( ~

On the south bank are Johnson’s two flouring-mills, fed directly from the pond. They use together 150 horse-
power under 5.5 feet hiead of water, but ave entitled to o head of 6 feet. Their flow of 863 cubie feet per second
ander the latter head would give 554 theoretical horse-power.

On island No, 2 are two paper-mills, The one at the lower end of the island is the Heaks mill. It is fed by

<anal running along the north side of the island. The canal is 350 feet long, about 32 feet wide, 7 feet deep at th«,
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lower end, and 34 feet in depth at the upper end. The bed is very uneven, and when the mill is running the water
is drawn down and the head mueh reduced. Ordinarily the lhead is about 7 feet, and 200 horse-power is used,

The upper paper-mill is situated at the dam, and has a head of 6 feet available,  When using the water-power
it took about 130 horse-power, but thers was difficnlty regarding the rental from the Heaks property and steam-
power has been substituted, '

A—Sears Dros, Flouring Mill,
B—Old Cotton Faclory (unuaed)

(. —Paper Mill,

l) 0 o

% e “ "

E-Wagen Factory,

G—~Johnson's two Flouring Mills
L--Thepot Cupproximate),

Skoteh map of Rock river, at Milan, Illinoig,

On Vandruft island, at the other end of the dam extending between it and island No. 2, is a large brick building
erected for o wateh factory, but used now as a wagon factory. There is a head of 6.4 feet, and the owners control
600 square “inches? of water at that head,

‘ On the north shore is the power belonging to the Sears Brothers, who are by far the largest owners of the
water-power. As previomly mentioned, they constitute the Rock River Improvement and Navigation Company.

Becanse the river is considered a navigable stream Ly the government, the company was obliged to furnish
a navigable channel when it obstructed the mnatural channel of the river in the improvement of its power,
Accordingly it has constructed o eanal about 1,700 feet long; 60 feet wide ab the bottom, and 7 feet deep inthe upper
part, and for the remaining distance 40 feet Wi(lcs at the bottom and 4 feet deep, running along the north bank
around the rapids, and provided with a lock, ete., for the passage of vessels, IFrom this eanal, swhich is scavecely,
if at all, used for navigation, the water is taken for hydraulic parposes.

There are three buildings on the canal ; one large Lrick building at the head was once a eotton factory, hut the
machinery has all been removed, and the place is lying idle. The power was transmitted across the canal hy a
wire rope from the wheel house, sitnated directly at the abutment of the dam. A head of about 10 feet is available.
Just above where theroad crosses the canal is Sears’ flouring-mill, with eleven runs of stones under a head of 114 feet,

At-the foot of the canal is a paper-mill with 124 feet liead of Water on its wheels, and using about 150 horse-power,
238 ,
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Peculiar natwre of the power~—With only about 700 horse-power in actual use, and 2,500 available even with the
lowest head used, it will bo readily seen that there need be no scarcity of water. Thero is no trouble from low
water, but when the power is further developed it will be necessary to define more accurately the flow used by
the several companies. As it is now, the mills have to shubt down usaally two or three weeks out of the year, and
this is not due to searcity of water, but to backwater. One pecnliarvity is that the Johmson mills upon Kickapoo
slongh are very differently affected frorm those on the other channel of the river. This is due to the difference in
the channels, and the imperfection in the plan of the Johnson dam and wing-wall,

There is a full of only about 2 feet from the tuil-race of Sears’ mill to the Mississippi by the direct channel of the
river, and the result is that when the Mississippi is very high it will Lack up the viver and drown the wheels at
Milan, with the exception of those of the Johugson willy, which, situated on the slough entering the Mississippi
farther down, are not so alfected Dy Lackwater from the Jatter stream.  On the other hand, when there is a freshet
on the Roek river itself, then the Johngon mills are stopped, while the other mills experience littlo difficulty unless
the Mississippi is also high, The veason iy that there ave 800 feet of overflow on the dam and wing-dam into
Kickapoo slough, while the slongh contracts a short distanco below to about 140 feet in width; hence tho water
backs up so as to drown out the wheels,  Iowever, cither of theso canses of stoppage acts only for a short time and
is not of mueh importance. ’

About once in every decade there iy an extraordinary rise, when the river hacks ip very badly npon the mills
at Milan,  Thus, in June of 1880, beats could bo rowed up stream diveetly over the crests of the dams,

The ice goes out very heavy at times and is likely to injure the dams,  Ocenasionally the mills are troubled by it
and slightly by anchorice before the river is well frozen over,

Utilized power.—The power could reasonably be developed so that a head of ab loast 7 feet would bo available
throughout, and the greater part of the flow could bo utilized under o head of 10 to 12 feet.  Calling O foet the
average, the total power would be 4,033 theovetical horse-power,  With not more than 700 horse-power in use thero
remains at least 3,000 horse-power available, for the utilization of which there are vxcellent faoilities.

Without mentioning the opportunities of freightage, with the vailroad erossing the river at the foot of Vandruil
island, and the ease of communication with the sites by teams, the natare of the loealities s sitelt as to recommend
their occeupation, There are a great number of sites on Sears’ canal, with a head varying from 10 to 124 feet.
With their flow of 2,019.9 cubie fect per second, they have 2,520 theoretical horse-power availablo under a head ot 11
fect. ‘ :

A canal could be run down Vandruft island from the dam across the north channol. There is an unused
bulkhiead on the eanal on island No. 2, and on both islands Nos, 2 and 3 ave sites eapablo of improvement when
required. On tho south bank of Kickapoo slongh a eanal eould be readily extended for half o mile and good sites
obtained. The Johnsons own the river-front above the railroad, and conld without difficulty construet the canal,

Dams.—There are four dams at Milan runn ing between the islauds, and forming one pond above them, which
hacks 7 miles up-stream, .

The bed of the river is limestone ledge, There ave two vavieties of Timestone—u light gray, which makes @
good building stone, and is used for Sears? mill, and a finer-grained, bloish variety, which is very frregular, brealks
out in ¢chunks instead of slabg, aud dQisintegrates on exposure. In the blufls a fexruginons sandstone oceurs, and
a geam of coal several inches thick, .

The dam crossing the north channel is 640 feet Jong and 12 feet high, It consists of o timber {rame, each bent
being about 30 feet long.  The sill picces wero sunk into the bed of the viver. Ior an apron horizontal stringers
were lot into the front posts, and planking was spiked to these. The ice cub it away, and then a spar-lam of logy
was built into the faco of the old dam to act as an apron,

The dam between islands Nos, 1 and 2 ig 820 feet long, and that between islands Nos, 2 and 3 is 240 feot long,
They have essentially the samo construction as that just deseribed, exeept that the apron is not replaced by tho
log work. '

Connecting island No, 3 with the large island below it is a dike, not overflowed, A wing-dam ‘runs up-stream
300 feet to the Jolmson dam, which extonds straight across the channel 500 feot to the south shore. This is an
old spar dam built in about the year 18535, and leaks badly, It is 54 feet high and 24 feet broad at the baso,
Before the Sears’ dam was builé across the north ehauncl, the Johnson dam extended cntirely across to Vandrait
istand, and the slough was used a8 a pocket

TRIBUTARIES OF TIIE ROUK RIVER.

The braneles of the Roek river are less important than would be supposed for & river of its size. The table
of tributaries gives the chief ones in their order from the source down, and the data concerning them, The average
for the entirc Dasin is taken in ealeulating their flow, although, as deseribed on preceding pages, such & mothod
can only give a rongh approsimation. ' .

On the seven tributaries given in the table there is o total of 49 establisliments, of which all but Ave are flouring-
and grist-mills, mainly doing merely local grinding. The remaining five are wood-working estublishments,.s.a..w~
mills, ete. There are a number of mills upon the smaller tribufaries distributed throngh the Lasin, The statistics

regarding these powers have been taken from the eensus returns. on6
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Crawfish river.—The Orawfish is the fivst tributary of mucel size below the headwaters of the Roek, It drains
798 square miles, but is 8 sluggish stream, and has only one utilized power. This Is oceupivd by o Hlouring-mill,’
using 80 horse-power under a head of 104 feet, at Milford, soma 10 or 15 miles above the mouth,  On the Beaver
Lake braneh there is a mill using 20 horse-power under a head of 14 feet, at the outlet of Beaver Dawm lake, and
1liere are also two woolen-mills, tuking 52 aund 43 horse-power under heads of 8 and 10 feet,  The lake s an artificial
one formed by the mill-dam, '

Ceelfish river—~The Catlish river Is the outlet of the foay fine Iakes in the vicinity of Madison, Wisconsin, There
are five establishiments using the poweret the viver; fonr douring-mils taking a total of 500 horse-power under heads
of 4 and 8 feet, und one wagon-shop using 17 horse-power nnder ahead of 7 feet, The prineipal will is at Stoughton,
with five or six runs, taking 117 horse-power under 8 feet head of water.  If the Madison lakes were regulated
exclusively in the interests of the water-powers, there would be great regularity in the flow, but they are always
maintained at as high o level as possible, and not allowed 1o be drawn down,

Devebmiice river~The Peeatonien is the largest hranch of the Tlock river, aud has more improved powers thun
any other tiibutary strea. Theve are eighteen Houring- and gristanills—mostly small ones—upon it, two wood-
working shops, and a manufactory ot agricultural implements. The total power used is 638 horse-power, and the
heads of water vary trom 20 to o fect. i

The largest mill is at Freeport, in Hlineis, aud hag five runs of stones, taking 130 horse-power under n head of 3
feet.  There are also at Freeport o three-run mill and a small wood-working shop,  They ave not especially troubled
with searcity of water, but it is not probable that auy maore mills conld be aceommodated in drey seasons,

At Trreeport tho river s from 130 to 150 feel wide, with low rim-banks of earth, and these charaetevizo it for a Iarge
part of its course.  The upper portion is in the tdriftless area”, in Wisconsin, already deseribed, The Sugar river,
an fmportant tributary draining aboulb one-third of the hasin, enters {from the north, some 7 miles {rom the junction
with the Roeek river. There are eight establishments apon it, all Houring- and grist-mills, using 817 horse-power
under {from 6 to 12 feet head of water,  The largest mill tukes 120 horse-power under a head of 10 feet.  Along the
lower pact of the stream especially, the bed and banlks are inferior for dams and otherhy draulie works, and in places
are almost & quicksand, '

Kishwakeo vivere~The Kishwaunlkee deaing 1,266 square miles,  Ten or 12 wiles above the wouth it divides
into the Novth and Soath branches, the North branch draining wther more than half the basin,  Uhe entire amount
of power used is 179 horse-power, taken by six Houring- and grist-mills and one small saw-mill,  The head varies
from 4 to Lk {eet.  There are two grist-mills on the South Lranch, cach with two runs of stones, .

Thereis o two-run mill at New Milford, on the main viver below the junction, and the vemaining three mills
-are on the North hranch; a threesrun milt at Cherry Valley, a four-vun mill at Belvidere, and & two-run mill at

Axarden Praivie, with only < feet head of water. Fhere ave no mills on the river above this,

Thoe Kishiwaunkeo is 150 or 200 feet wide ab Belvidere, some 10 miles above the junetion with the South brancl.
1t i not a very rapid stream, and the banks aro genorally low, It ranks among the averago vivers of this region
as regards freshets and low water, .

Pisensaw creck entery the Kishwaukee river just above Belvidere,  There ave four mills upon it, all using two
runs and from 6 to 9 feet head of water, with the exception of the one ab the moutl, This iy ealled the “#Goml
Thunder mill”; the name of a colebrated Indian chief, and is fod by a race leading from the eveek to the Kishwankee
viver, giving a head of 12 fect.  Thero are three runs of stones and a sot of rollers,

Blkhorn und Bock ¢reeks—The Blkhorn and Rock creeks ave minor streams, each with several small custom
mills upon it. At the mouth of Elkhorn creck, at Comao, there was, before the time of railroads in that region, a
flouring-mill whicl was among the flest in the stute in importance. The water was brought in a race across a point

~0f land from the creek to Roek river,

Green river—Although Green river drains an area of 1,151 square miles, there ave no developed water powers
upon it At one time there was a small mill at Oukley, 6 or 7 miles from the mouth, but it is not now used. The
‘basin of the viver is swampy, and it is o sluggish stream, with Jow banks, poorly adapted for water-power.

"TRIBUTARIES OF TIHE BAST SIDE OF TIHE MISSISSIPLI, FROM TIIE ROCK TO T ILLINOIS
. RIVIR,

The distancs Dy the Mississippi, from the mouth of the river just described to the jux;ctiuu with the Ilinois,
1s 267 miles, and although the Towa, the Des Moines, and several other streams of more or less importunce enter
from the west, no tributaries of noteworthy size Join the Mississippi between the points named in lineis.  This is
owing to the position of the divide between the Ulinois basin and the Mississippi; it passes within from 10 to 20
miles of the latter river for four-fifths of the distance from the Hlinois to the tock, aud then recedex, 50 as o leave
-a strip averaging about 40 miles across,

In this scetion are three streams, Bdwards river, Pope ereek, and Henderson rviver, which merit a passing
notice,
240
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The land is deeidedly undulating and the soil Is rather light for wheat, but better adapted to the ruising of
corn, which is the chief crop, There is o large amount of timber se xttered over the region, inecluding elm, oak,
hickory, sycamore, and also black walnut but a large part of this was bonght up in the winter of 1880-'81 and
shipped to Saint Louis.

Henderson and Edwards rivers aro the largest of the three streams, and Pope creek merely drains o narrow
strip between them. They all appear to be average streams as regards regularity of flow, not true prairie streams,
but yet subject to considerable freshets. The bed and banlks are chiefly carth, and often low, so that dams back
the water over the land, but in some places the bed is-cut to the rock.

Pope creek is rather more rapid than the other two, which do not have much fall and ave move or less subject -
to back-water during high stages.

Bdwards river~There are three mills on the Bdwards rivery one, about 7 miles from the moutl, with & head
of § feet and two runs of stones; one at Millersburg, with w head of 7§ 1u.et. and two rans, and one at Opheml, with
o head of 8 feet and two runs,  In addition to these are some undeveloped powers. North of Viola there is & good
power, with o head of 7 feet, at which there was once a mill, but the owner tore it down rather than pay further
damages for flowage. Between Aledo and Viola theve was once a eavding-mill, with 7 feet head of water,

DPope ereck.—Yope ereek has only two developed water-powers; one, about 6 miles from the mouth, where is ¢
will with & head of 6 feet and two runs of stones, and another, south of Aledo, with a mill using the same number
of stones under a head of 84 feet, These mills.can run eleven or twelve months of the year, There ave several
unutilized powers. At a point 1 mile or 2 miles below Suez is o privilege with a head of 6 feot, where was o earding-
wmill several years ago.

Henderson river—There arve two mills on the main Henderson river,  Juck’ Mills is a small settlement just
cast of Oquawka. Tho flouring-mill at that place has three runs of stones under a head of 9 or 10 feot. A part of
the year the mill eannot be operated, on account of searcity of water, but at times there is more power thau required.
About 3 miles helow Cedar ereek is u mill with three runs under 12 or 15 feet head of water,

The South Henderson, which joins the main stream about half way between Oquawka and its mouth, is small,
but has a rapid descent.  There are also two.mills on Cedar ereek and one on Fall ereek, both of them tributaries of
the Henderson. ‘ :

THE ILLINOLS RRIVIIR.

Ab o distance of 1,180 miles from the source of the Mississippi, and 24 miles above ity junction with the
Missouri, the Illinois enters from the east, the most extensive of all the tributaries of the upper Mississippi.

Its drainage area of’ 20,013 square miles is distribnted among three statos: 24,726 square miles ave in Nlinois,
and extend in a broad 1mm], 2060 miles long and averaging 100 miles wide, dlreetly across the center of the state
in a northeust divection.  From the upper extremity of this band are two projections—one north into Wisconsin,
and comprising 1,080 square miles in that state; the other cast into Indiana, and including 3,207 square miles of
its northern portion,

The castern projection is the basin of the Kankakee river, while the northern one forms the basing of the Fox
and the Des Dluines rivers, and it iy the union of the drainage of these projections which may be considered the
origin of the Llinois,  The name iy applied to the river from the junction of the Kanknkee and the Des Plaines.  Its
course is from 20 to 40 miles from the line of water-shed on the northwest, and G0 to 80 miles from that on the
sountheast.

Charucter of the country,—The region drained by the Illinoig is level or undulating, and includes some of the
finest land of the United States. The broad strip across THinois embraces the greater part of that deep rich loam
which has made the state so prominent for agricndiure.  Corn is the staple erop; winter wheat is grown, but wheat-
raising is not so pre-eminently the industry asin Minnesota 5 the soil is lighter and better adapted to corn,  Grazing
s very extensively carrvied on.

The fertility of the basin and its position with reference to the lines of communication lave led to its carly
settlemont und progperity. Tsxcept in swamps and extveme points, the country is pretty thoroughly under
cultivation. The population is about 1,038,000, and numerous lurge towns and cities are interspersed along the
river and its tributaries. Prowinent above all others is Chicago s strictly speaking not within the lmits of drainage,
its influence has Leen most pronounced in the dev«\lopment of tlm gsarrounding country, and largely to the presence
of this great center of trade are due the manufacturing industries to be found,  The development of the water-powers
of the Illinois basin is morve or legs the result of the phenomenal growth of Chicago, coincident with the topographical
relations ; and later will be shown the relatiou of the available powers to this city, )

With so many thriving towns, 1t is unnecessary to say that the railroad facilities are excellent. A net-work of
roads covers almost the entire basin, and many of them ave “ through lines” between the Tast and Wost.

The river itself is an important channel of trade. Like the Fox and the Wisconsin rivers of Wisconsin, the
Illinois and the Des Plaines river, which passes so near lake Michigan, offer great advantages for navigation from
the great lakes to the Mississippi, and ever since the Freneh commander La Salle made the portage and descended
the Ilinois it has been used as a channel between the two great water routes,

voL 17——16 : w1
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A canal 100 miles long, called the Illinois and Michigan eanal, starts from lake Michigan at Chicago, and
cutting through the low summit enters the Des Plaines River valley. Crossing the rivqr qt ,Toligt it 1"\ms along ﬂle
right banlk of the Iilinois to Pern, where if enters the river, and from there to the Mississippi, a distance of 230
miles, there is navigation, partly natural and partly artificial slack-water; caused by two dams—one at Copperasg
ereels, 130 miles above the mouth of the river, and one at Henry, 190 miles above the mouth.

The construction of & eanal 65 wiles long from Henunepin, on the Illinois river, about 20 miles below the terminus
of the Illinois and Michigan canal, to the Mississippi at Rock Island has been muceh discussed. The cost is estimated
at from four to four and a half million dollars. A feeder is'also talked of, staxting from the Roeclk river at Dixon
‘and connecting with the eanal, and to be navigable,

System of drainage~—Because of the form of the Hasin s the drainage into the Illinois is quite evenly distributed
along its course. Running, as it does, much hearer the novthwestern than the southeastern line of water-shed, there
are more important tributaries entering from the left than from the right bank of the river. The three principal
streams are the Sangamon, the Kankakee, and the Fox rivers, the first two of which are on the loft side of thae
main river. - .

The chief tributaries, given in their order from source to mouth, are these:

et e '
RIGIT BANK, LEFT BANK,
s Drainage - Drainngo
Sbroom. nron. Streawm., areu,

Sq. miles. Sy, milss.
Des Plaines river..yueeneen| @ 1,758 Kankakeo river.,..oovenn.... B, 802
Foxriver..ccooeeaen. - 2007 Vermillion river,...... POTIN 1,413
Spoen 1iver cee.vu..v... 1,005 Mackinaw river 1,188
Crooked creok..ovenrennn.. 1,280 Sangnmon river........ .e) B, 002
' Maconpin erock 1, 000

@ Approximato,

The total area drained by these nine tributaries is 22,135 square miles, leaving 6,878 square miles to be drained
by the smaller streams which tlow into the Illinois all along its course.

As previously mentioned, the Illinois proper ts formed by the janetion of the Kankakes and the Des Plaines

rivers, starting off from the first with o tributary area of over 7,000 square miles; 33 miles below it receives the
Fox river, the Mazon river aud Aux Sable creck en tering above it; then the Vermillion, 15 miles below, near the
terminas of the canal. About 90 miles Delow the mouth of the Vermillion the Mackinaw enters, but in the
intervening distance are several important creeks, as Big Burean, Sandy, and Kickapoo. Next is Spoon river,
about 20 miles below the Mackinaw; then the Sangamon, 20 miles below; then Crooked creek, about 15 miles helow
the Sangamon; and finally, Macoupin creek, about 18 miles above the mouth of the river and 65 miles below
Crooked creek. Between the last two streams mentioned are McKee's creek, Mauvaise Terro ereek, Apple ereels,
and several others,
~ Although the drainage area is quite uniformly distributed along the length of the basin, the utilized water-
power, and almost all the available power, is confined to the upper portion. The census returns show a total of
only 782 horse-power utilized below the Fox river, by thivty small mills averaging 26 horse-power cach, the largest
taling 64 horse-power.,

Practically all the utilized water-power of the basin, amounting, according to the census returng, to 10,144
horse-power, is located on the main river and canal above the month of the Fox at Ottawa, oun the Tox itself, the
Kankakee, and the Des Plaines. The water-power of the Illinois basin is thus jucluded within a rading of 60 miles
from Chicago from west to south. The Tox, Des Plaines, and Kankakee rivers, including an aven of 10,000 square
miles, descend from a table-land into the valley of the Illinois, with rapid descent over rocky beds, and give rise to
extensive water-powers, casily developed.

_ The through lines of railroad between Chicago and the West and Southwest cross the rivers or run along their
valleys, and the canal stands ready for the manufacturer’s nge. Asg wmight be supposed, the power is largely used
for general manufacturing suited to the wants of a large population, and is not devoted very exclosively to auy
special branch of industry.

The northern limit of the coal-fields of Illinois is in this region, and these add to ity nataral wealth and
development. -Itis largely to the esistence of the rich beds of coal in the basin that is due the nndeveloped state
of the powers, such as they arve, which exist on the lower tributaries, In the early history of the state, before coal
was 8o cheap, there were many grist- and saw-mills on the Sangamon, the Vermillion, and other streams, bnt from
the difficulty of maintaining dams, the increasing unnsteadiness of the streams as the country was cuoltivated, and
the cheapness of coal for fuel, these were gradually abandoned, and now few remain. Owing to the unpromising
character of thesa rivers, except in favored localities, and the ease of obtaining fuel, there is no special inducement

to develop the water-powers, and probably all this portion of Illinois will vemain Dractically dependent upon other
than bydraulic-power for its manufacturing., )
SRR
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Ilow of the streams.—The average rainfall of the Illinois basiu is 37 fuches per year, nor does it vary far from
this amount in any part except south of lake Michigan, where an entirely local increase, cansed apparently by the
proximity of the lake, raises the annunal precipitation to about 45 inches over a large portion of the basin of the
Kankakee.

Althrough o fair amouunt of moisture falls upon the basin, the Ilinols dwindles to a small stream in the dry
season, In the tables and remarks concerning the tributaries of the Mississippl this has heen already dwelt npon,
There is no way of aceonnting for the extremely small ¢ordinary low flow” of 2,000 cubie {eet per second, estimated
by the United States engloeer in charge, except by the very level and praivie character of so mueh of the basin in
THinots, '

The Sangawon, and in (et all the streams lLelow the IFox, fall to a very low stage in summer and full, the
water all passing off in hieavy {reshets, sometimes of geveral weeks' duration,  There are fow swamps, lakes, etc.,
to hold the water back, and the well-nigh universal testimony s to tho inereasing flnctreations of the strenms since
the draining of swamps and the clearing of the land,  Nor is the Tox to he entirely excluded from the eategory of
dlow-flow” streams,  Rising among some lakes of Wisconsin and northern Illinois, the snmmer flow is maintained

“yatlier better than in the case of the streaums just mentioned, but still it falls away in dry seasons, and the gaugings

of the United States engineers place its flow (presumably at o low stage) ab 526 cabie {eet per second, ov 0.195
cubic foot per second per square mile, ’

The Des Plaines is o stream much resembling the lowoer teibutavies in chavacter of flow, but it is constantly fud
by an average discharge from lake Michigan, through the canal, of 373 cubic feet per SG(.()H(], an item of no small
motuent to w stream naturally draining only about 1,758 square miles,

The Kankakee is to the Ilinois basin what the Wiseonsin, Chippews, and other similar streams, are to the
apper Mississippi. Swamps characterize ity entive eourse in Indiana, and these, with the lakes, serve very
materially to maintain the flow darving summer and fall.  Eogineers tamilinr with the river estimate the ordinavy
low tlow to be 1,300 cubie feet per second, or 0.245 enbie foot per seeond per square mile,  Thiy appears low, but it
must be 1‘(‘1))L‘llll)(‘l‘(‘d that its large tnlmhn‘v, the Iroquois, lows nmlnly from a level ve volling praivie, and is an
unsteady stream,

Enough may be gathered from the preceding remarks to make it evideut that the most steady drainage of the
linois basin is in the upper part, where the developed water-powers are situated, and most fortunate is it that
such s the case; for, if the Kankakeo and the Fox dwindled in summer to shallow brooks fallivg over their rocky
beds, the otherwise fine powers would be of little value.

The average tlow of 373 cubie feet per second through the eanal from lako ‘\lengmu plays an unporl(mt part
in the water-powers along tho canal and the Des Plaines rivor,

POWERS ON TIII CANAL, AND ON THE DES PLAINEY AND THI MAIN RIVERS,

Relation of the rivers, cunad, and lake.—Because of the relation of the canal to the Des DPlaines, and then of
both to the INinois itself Delow the mouth of the Kankakee, it seems most advisable to start from Chicago and pass
down the eanul and the Des Plaines rviver to the juncti(m with
the Kankakee, and then down the main nver, deseribing the
water-powers in order as they are met with,

The Des Plaines viver rises in Wisconsin and flows nearly
parallel with the lake Michigan shore to a point nbont 10 miles
southwest of Chicago; it then turns southwest, and flows 40 miles
to the junction with the Kankakee, In this distance the valley
averages about 1 mile wide, and consists of a rather shallow
trough cut ont of limestone, This is only scantily covered with
w thin bed of duift, and the banks of the river arve consequently
very low, The canal sturts frow the lake at Ohicago and crosses
to the river at Swnmit, 11 miles from thoe eity. It then passes
down the left side of the Des Plaines for 25 miles to Joliet, whero
it enters the viver, and then crosses to the right bank,

From Joliet down to La Salle it runs along the right bank
of the Des Plaines to the Illineis, and along the bank of the
Hlinois river, A feedor, 4 miles loug, starts from the “state
dam? on the Kankalkes river, and supplies the canal with water,
and one of the same length takes water from the Fox river at Dayton, and euters the canal at Ottawa, at the
Junetion of the Fox and the Illinois rivers, There are also the Calumet feeder, noar Chicago, and othery of no-
importance to this report. .

The summit between the lake and the Des Plaines valley, in the vmmlfy of Chicago, does not exceed 20 feet
in elevation above the lake, and the canal, which formerly passed this by a lock, now goes through the “deep cut?”
excavated from 6 to 10 feet in the limestone, '

MICHIGAN
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Trom the lake down to Lockport, a distance of 32 miles, there is now a continnous level, with a fall of 3 feet
in the water surface. The bottom line of the canal is 6 feot below the surface of low water in lake Michigan, The
canal really enters the lake through the Chicago river, a small stream. The Ogden-Wentworth diteh, called by
some the south branch of the Chicago river, connects the canal with the Des Plaines near Summit,

The Ies Plaines, Ogden diteh, and the canal are nearly on o level, and hence the direction of the flow aepends
largely on the height of water in the river, and the level of lake Michigan, When the Des Plaines is high it flows
throngh Ogden diteh into the lake, and also down the canal. A strong north wind will increase the flow from the
lake into the canal, while a south wind may so diminish it as to interfere with the water-powers below,

The average depth of water in the canal at Bridgeport, near its mouth, is 9 feet, and with this depth the flow
{rowm the canal is 375 cubie feet per second,

Distribution of fall und power.~—The total fall from the level of lake Michigan down to the INinois at the foot of
the canal below La Salle is 141 feet, and half of this occurs in the distance of 18 miles from Lockport, on the Des
Plaines, to the junction with the Kankakee. Tho distance from the I{ankakee to the foot of the canal is 51 miles,

There is b0 foet fall concentrated in the 4 miles between Liockport and Joliet.

The total descent of the Illinois from the foot of the eanal to where it enters the Mississippi at Grafton is only
33 feet. This portion of the river was formerly under the control of the state, but now Major Lydecker, United
States engineers, stationed at Ohicago, has ¢harge of it. Ile proposes to build two slack-water dams in addition to
the two now existing ; ono at La Grange, with 7 feet 4 inches lift, and one at Kampsville, 30 miles from the mouth,
with 7 feot lift. These will render the navigation of the river practicable at all times.

These remarks upon tho levels of the canal and river will serve to give a general idea of the distribution of the
water-powers, , '

The canal belongs to the state of Illinois, and the policy is to lease power from it where there iy & favorable
locality and sufficient surplus over the flow required for navigation, As a consequence there are & number of utilized
powers upon the canal. The ordinary rate of leasing is $200 per anuum for 40 horse-power, in quarterly payments
in advance,

The loealities of utilized power on the canal, Des Plaines river, and 1llinois viver, in the order of oveurrence,
are these:

i Distaneo

Dlace, [ from Rumarks,
| summit,
{ Ailes.
Lockport 81 | Powor from the canal.
TOHOk canveiiinesnnannirrinen . 25 | Thres lavels, Cnnal enters the Des Dlaines
I and power from the vivor,
Channabion veveuiiinvina, “ee ; 1] Power from the caual,
Aux Sable.uiaaiiiniinnns ! 48 Do,
Marsoillea .v.iivns oonnen ‘; 06 | Towor {rom the Nlinely viver, E
Ottawn . 73 | Powor from the Fox River foeder, i

These powers vary in importance and extent, Chaunahon and Aux Sable have only one or two small mills
cacly, while the others are manufacturing points of more or less importance. There are some mills taking water
from the Fox River feedor, where it leaves the TFox river at Dayton, but they strictly come under the head of the
Tox River powars, and will be so considered. :

Loclport—At Lockport is the beginning of the rapid descent of 50 feet in the 4 miles down to Joliet, and here
i3 the first lock met with after leaving Chicago. The rapid descent in the Des Plaines river begins half o mile
above Lockport. ,

The canal passes along the east side of the valley, several hundred feet from the river.  The power is entively
taken from the Chicago level of the canal, and the water from the wheels runs into the Des Plaines river, The
average available head is 19 feet, and from measurements made in 1872 My, D. C. Jenne, the engincer of the canal,
estimated the average flow available for water-power to be 352,65 cubic feet per second, giving 760 theoretical
hovse-power, Norton & Co,, of Lockport, rent the power from the state, and sublease & portion of it to the different
manuofactories,

There are four establisliments taking the power, of which two are sitnated at a basin about 300 feet square,
fed from the canal.  On the north side of the hasin is a flouring-mill, and on thesouth side a paper-mill, from which
a wire rope transmits power to a building used for preparing the straw,

Some distance above the basin, and on the other side of the canal from the rviver, is a building used for o grain
elevator, o planing-mill, a machine-shop, and to contain the pumps for supplying Lockport with water, At the
lock below the basin is o small tannery, using the fall at the lock, The tail-race for the elevator passes under tha
canal and through an excavation in the limestone to the river,

The limestone here is a superiov guality for building; the Joliet quarrics, 4 miles below, are noted. The
flouring-mill has a capaeity of 700 barrels per day, and the paper-mill a capacity of 20 tons per day. The latter
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uses 200 horse-power, under o head of 18 feet, the same head that is used by the flouring-mill. The elevator, ete
use 175 horse-power, under a head of 16 feet, and the tannery about 20 horse-power, under a head of 8 or 10 féet- !
The head available varies from 18 to 20 feet. The manufactories cannot draw so as to lower the head m/u'ch
beyond 18 inches, as that would interfere with navigation, and consequently when the lake is low they have to shut
down; but there is not so much difficulty arising from this account as from low water due to freezing. A thick
layer of ice, by diminishing tho water-way and increasing friction, sometimes so diminishes the flow as to stop the
mills.  The flonring-mill cannot usnally ran in winter over half its usual power., Norton & Co. pay o rebate to the
manufactories whenever they ave stopped by lack of water more than thirty days of the year, blit this has never
been paid for low water of snmmer alone. There is very little anchor-ice, and back-water does not stop the mills
although high water in the Des Plaines is not accowpanied by a corresponding rise in the canal, ,
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Sketeh map of tho mills and hydraulic basin at Lockport, Illinois,

[t iy evident that thero iy little, if any, available power remaining on this Ievel of the canal with the present
flow. At times, however, there is o large volume of water flowing through the waste-weir into the river.

Dower on the Des Plaines—About half a wile below Lockport is an old grist-mill, on the Des Plaines river, with
four rung of stones, under a head of 8 feet. The improvement was made in 1838, and there was once a saw-mill
algo, The dam is 400 feet long, built of stone, resting upon the limestone bed of the river.

Unutilized power, Lockport lo Joliet.—As the surplus water of the canal is taken at Lockport there is no
unutilized power on it above Joliot, where ib enters the Des Plaines river. On the river itself there is no utilized
power above the one just described, T6 is a very unsteady stream, and its power is of very little practical value
above wherd the surplus from the canal is discharged intoit at Lockport. The surplus from the canal is considered

“to have doubled the natural average flow of the river.

Of the H0 feet of fall from alf & milo above Lockport down to Joliet, only 8 feet are in use. It is possible to
improve the power, but the banks ave very low, and a dam giving a good head would have to cross extensive flats.

The limestone strata furnish excellent foundations for buildings.

Should the flow through the canal be largely inereased, as is contemplated, it would supply, with the 50 feet
of fall, & large amount of power; and this could probably be more cheaply utilized from the canal than if the flow
were discharged into the river at Lockport and then taken.

Joliet—dJolict is a town of 11,756 inhabitants and is tonched by several important lines of railroad. The Joliet
Iron Works ars situated there, and these, with several other manufacturing establishments using either steam- or
water-power, render it an important manufacturing place. :

The total fall of the river within the city is about 25 feet, and this is divided into three levels by'S da‘ms, of
which the upper two belong to the state, and the third to one of the citizens. Thg canal enters the river,in the
upper levels the line of navigation then passes the upper dam by a lock into the middle level, from which the canal
starts down thoe right bank of the river. o

Upper level at Joliet—At the upper level alevee extends 2,000 fect or more up the_left bzm].c from the da‘m sand
behind this are the mills, with a tail-race running along the foot of the levee and entering the river a short distance

below the dam, 945
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The power is rented from the state by a Mr. Hyde, who sub-lets part and uses a portion himself, paying the
state $1,430 per year. He has practically the entire flow of the river and canal, because the amount required
to work the lock is small. Mr. Jenne caleulated the total power available to be 258 liorse-power nnder a head of 9
feet. But little of the power is in use; there is a wirve-works just at the dam, using 45 horse-power under g Liead
of 12 feet, and paying 81,000 per year rent, and Hyde’s Houring-mill, with six runs of stones under a head of 12 feet,
Several hundred feet above the flouring-mill a paper-mill was being built in 1881, which was expected to nse a
60-inch and a 30-inch wheel, cach under a liead of 7 feet. ,
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Sketoh may of the upper level on the Des Plaines river, at Joliet, Illinois,

There is ne difficulty from low water, and generally none from back-water, but in the spring of 1881 there was

~an extracrdinary stoppage of ten or twelve days from the latter cause. There is abundance of space along the

embankment for the farther development of the power; fully 1,000 feet are vacant. Between the wire-works and
the flouring-mill is a wacant lot whicl is reserved by the state.
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Sleotch map of the middle level en the Des I’lui;)es rviver, at Joliet, inois,

Middle level at Jolict—The power of the middle level is routed from the state by Mr. Henry Sanger, and sub-
. i} ) . . * -

let by hm‘]. The total power was estimated by Mr. Jenne to be 196 available horse-power under a head of 7 feet of
water. The head used at the manufactorios is 64 feet, The power is practically all in use.
; t()n tth? }"lg‘ht banl, just below the stone bridge which crosses at the dam, are a wire factory and a sash and door
actory, tak vower {rom t T 0 tr its o ; . )
ke ; i;k 2 %uéi{e]);)ixfﬁ i“xﬁm‘ the sun‘xe wh,eel;houso, which also transmits power by wire rope to an elevator on the
o 9 ver, above the biidge. They use altogether 54 horse-power. Below the bridge on the left bank
are & foundery and machine shop, nsing 20 horse-power, and a wire factory, taking 75 horse-power, by shafting from
& wheel set at the bulkhead of the foundery, o

The masonry dam is about 200 feet long, and curved with a center ordinate of 15 or 20 feet. The bed and

banks are of excellent limestone,
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Below the dam there is o low rocky island of small size, covered in high water, The lower level backs up, it
is claimed, 18 inches upon the wheel of the machine-shop and foundery, and vevy high stages of river must occasion
some difficulty from back-water, o

Mills on the canal—The canal starts from the right bank just above thé dam, and skirts the shore of the river.
On this there are three manunfactories a short distance below the lower dam, deseribed below,  They are:

1. A tile company, leasing 60 horse-power; 2. An oatmeal-mill, leasing 100 horse-power; 3. A flouring-mill,
leasing 100 horse-power, all under a head of 6 or 7 feet.  There is room for many more mills along the canal, but
the further use of the water in this way would interfere with the power of the lower level, ag is already the case,
and will probably not be attempted.

Chic. and A. B B .
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Skoeteh map of the lower level on the Des Plaines river, at Jollet, Iinois,

Lower level at Jolict—The water-power af the lowar level was developed previously to the opening of the canal,
which took place in 1848, The power is owned by Mr. W.J. Adams, and orviginally included only the natural
disehargo of the river. By the opening of the canal and the milly at Tockport o large increase was made in the ﬂow
of the stream helow that place, Mr. Adams elaims that the state release$ all further right to what water i
discharged into the river ut Lockport, and cannot divert front the riparian owners helow the middle level at Johet.

The state elaimy that it ean so divert the tlow which it avtifieially introdnees into the rjver from lake Michigan.
The erection of the mills on the canal below the middle lsvel was the occasion of a awsuit, in whieh the judge of
the eirenit court decided against My, Adams.  The case has beon appealed, '

Mr. Adams’ power iy very greatly benefited over its original condition by the surplus from the caval., The
head of water averages 5 feet 10 inches, and the power is utilized on the left bank by the wire-works establishment
of Mr. Adams, using 50 horse-power, and a paper-mill below, leasing G0 horse-power, at an annual rental of $1,100,
but using only 40 horse-power. Mr, Adams claims that ho hay 30 ]101‘30-1)0\\701' vet to lease, which wonld have to be
transmitted by cable or shafting.

There is some difficulty, not very serious, during low water, when the caual takes a lurge part of the flow,
Three feet 1 an extreme rise in the river; with a 2-foot rise the lm ad available is 4 feet.

The dam is o straight stone strneture, 200 feet long, 6 feet 10 inches wido at the base, and 3 feet wide at the crest,

Channahon and Aux Sable.—At these places are the only powers taken from the canal Detween Joliet and
Ottawa. At Channahon ig o grist-mill with o head of 7 feet, and leasing power for two runs of stones; and at Aux
Sable are o saw-mill and o stave and barrel factory, each leasing 40 horse-power nnder a head of 6 feet ) ineles, .

Unutilized power, Joliet to Marseilles—~There is ovly one point on the canal between tlhese places at which
surplus water is available for power, and that is Morris, 17 miles above Marseilles, where the surplus is probably
sufficient to give 75 or 100 horse-power under 10 feot head. '

Upon the Des Plaines river there are two available powers below Joliet, The fivst is 2 miles below the eity.
By a dam 200 or 250 feet long and & moderate amount of levee, oun a good limestone bed and banks, it is claimed
that 6 feet head can be obtained without backing upon the wheels of the lower level at Joliet. - The facilitics are

good for building a race. >
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Two and one-half miles below Joliet is Jolief lake, an expansion of the river, 6 miles long and from 1 to 13 mile
wide. The second power is at the foot of the lake, where there are rapids, and a head of at least 6 feet available,
Thesite is 1 mile from the railroad; the bed and banlks are of rock, thelatter $ or 10 feet high at the river, and affording
good Theilities for constructing races. Thers would be required about 200 feet of dam and 150 feet of levee on each side,

From here down to the junction with the Kankakee there are no powers of value upon the Des Plaines river,
and the same is true of the Illinois river, down to Marseilles, which can boast the only developed water-power on
the stream.
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Sketels map of IHinois river, ot Marseilles, Iinois,

Marscilles.—The town of Marvseilles hag 1,822 inhnbitants, and is situated tpon the right or north bauk of the
IMlinois river, 27 miles below the junetion of the Kankakee and tho Des Plainess The railroad between Chicago
and Rock Island passes through the town, as also does the canal,

The north rim-bank of the river is about 10 feet high, and back from this stretehes o level flat for & quarter or
half a mile, upon which the town is laid ont.  The land upon the soulh side of the river appears much the same,
but somewhat higher,

The facilities ave excellent for utilizing the full power, Al now used is taken on the north bank, between the
canal and the river. A timber dam 700 or 800 feet long extends from bank to bank and backs the water into a race,
which divides Delow the bridge into two, o “north head-race?, and a “south head-race”, the latter being the shorter
of the two, :

There are five manufactories on the north race and three upon the south race, The head is approximately 9
feet at all, but at the end of the race it is about 10 feet, The tail-race is excavated between the two head races,

The power was developed by ahydranlic company, whicl started with acapital of 8500,000, and afterward fssued
bouds for $85,000 more, The company failed to pay either interest or prineipal, and so the hondholders placed the
matter in the hands of a reeciver, Mr, J, N. Chappelle, of Marseilles. It is likely that the property will all como
under the control of the boudholders.

The total power in use in the spring of 1881 was 490 horse-power, distributed ag follows, in passing dowu stream

Nor'th head-race, . Iorsepower, South herd-race, Horse-powern
Oatmoal-mill ooiiiii it i v, 120 1 Papermill ... ...l reeevareene R S 1]
Agricnltural implements . oo vvoeen ol B0 ! Papor-mill .ol it e ies vev e e e, GB
Pearl-barley mill oot i ininin o cnvmen e 35 | A paper-mill in process of erection with o contuuplated
Papor-mill cooiin. i e 10D power of 1256 horge-power,

Agrienltural implements. ..., cees voin veee venn onns 60

The paper-mill which wag under construction in the spring of 1881 had the privilege of leasing 400 horse-power
at the rate of $10 per horse-power.

Only o small part of the total power is in use, It is considered that 3,000 horse power are available for ten
months of the year, bat in August and September the river is usually too low to farnish that amount. There is an

okl cotfcrdm;l at the head of the race, muek obstructing the flow, but it is felt that if that were removed from 1,000
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to 1,600 more horse-power than is now in use could be supplied with the present races, and there is no reason why
these should not be made more extensive. There are a number of vacant lots upon the races as they now exist.
The south race runs out to the river bank, but the north race could readily be continuned down-stream for a
considerable distance.

When the improvement of the river at Ottawa, which will e shortly deseribed, was made, the Marseilles
company, fearing that the water would be set back upon its wheels, ran a small race half a mile down the end of
the north race, and built there an organ factory with a head of 18 feet, not now ruining, Tt is said that the Ottawa
. Tevel backed up about 8 inches upon the wheel of the organ fhctory,

The Marseilles pond now backs up about 22 miles, but it is thought that the dam could be raised 2 feet higher
if required. This would give a head of 11 or 12 feet at the mills.

There is no difficulty of any consequence experienced from bacle water, as tha river does not rise over 6 feet at
this place. OQccasionally there is trouble from cake-ico on the dam, the apron of which was badly broken up in the
gpring of 1881, The dam is of timber, with stone filling, and the foundation rock geuerally of good quality, but soft
in places, where it wears out. There is litigation now pending concerning the ng'hl of certain lessces to sublet.
- They supply some other industriey by means of shafting from wheels on their own premises, and the company
cloims {hat they have no right to subrent their power.

Unutilized powey, Marseilles to Ottawa~On the canal there are two locks ot Marseilles, having a total lift of
16,7 feet, but {biere is no surplus water for supplying mills, and the same is true down to Qltaw a, where the Fox
river feedor enters,

TUpon the Tlinois, between Marseilles and Oftawa, is a good vudeveloped water-power,  About the year 1870
p company was organized for the improvement of an undeveloped power on the river at that place, the cily of
Ottawa subseribing 360,000, A mile above the moutl of the Fox river is an island in the middle of the channel,
A dam was thrown across from this island to both shores, and o race eab across the point of land to the Fox river,
which also had a Qum thrown across near its mouth,  Trom the vight bank of the Fox viver it way the intention to
run a race down, taking the flow of both streams and obtaining about 16 feet head of water. The schoeme was o
goad one, but the damy were very poorly construeted and were soon destroyed by the floods aud ice, the eompany
beeame bankrupt, and the property vemains unused. It is now held by a trost company of Newark, New Jersey.

Since the canal feeder takes the greater part of the low-water dischargoe of the Fox viver, it woul(l hardly Le
profitablo to include that stream in any proposed improvement now, but a dam conld be Hn‘own over the [linois at
the old site and a race ran down the north bank, giving a head of 16 fect and about 8,500 theoretical horse-power
during ordinary low water., Taking the statement wade at Marscilles as o bagls, there is 5,300 theoretical horse.
power available at this place daring ten months of the year, To goet a head of 10 feetl it would ha necessary to
back the water up nearly upon the Marseilles power, 6 miles above,

At one timoe it was proposed to redevelop this power and utilize a porvtion of it for a flint. glass fuctory. The
incoherent Saint Peter’s sandstone furnishies a deposit near Ottawa of remarkably pure white quartz sand, which
is oxtensively shipped for glass making. Freighted to Pittsburgh, Pennsylvaniy, it costs §6 or 87 per ton, while
it can be delivered at Ottawa for 65 cents per ton,

Ottqara.—Qttawa has §,000 inhabitants, and is situated on the right Lank of the Ilineis, just below (he mouth-
of the Fox river. The water-power is obtained from the Tox river by means of the Fox River feeder of the canal,

TFour miles from Ottawa and a third of & wile above the village of Dayton, a state dam is thrown aeross the
Fox river, and the flow partly diverted into the feeder, about 50 feet wide, which enters the canal at Ottawa.
Below the entrance of the feeder, a race abont 50 feet wide conduets the water from the left bank of the canal to a
hydraulic basin 1,000 feet long, 125 feet wide, and 10 feet deep, Iying parallel with the river and several hundred
feet away from the bank, On the east the race is terminated by the street leading to the highway Lridge, but-a
small race, 15 or 20 feet wide, passes under the street and extends east 300 feet or more to the Dluff at the mouth of
the Tox viver, where the water escapes through a weir and falls over the yocks to the river below, Along the river
side of the basin and race ave located the mannfactories, discharging (heir water throngh tail-races into the Ilinois.
‘The viver bank of the basin is Luilt up of eartl, with a well construeted inside wall of masonry, and serves as a
drive-way for access to the various buildings, The flames for the wheels pass under the drive way.

Nature of ownership.—The power is controlled by the La Salle County Manufacturing Company, chartered about
the year 1850. The company obtained possession of the power in this way: A Mr, Green owned the right shove
of th¢ Fox river at Dayton and one-half the flow of the viver. When the stute built the ‘“feeder”, Mr. Green
surrendered half his share, or one-quarter of the flow of the river, for eanal purposes, the state maintaining the
feeder and dam, and furnishing him his one quarter flow free of charge. Then the La Salle County Manufacturing
Company obtained the one-half flow of the river unused, and the surplus from the feeder over what was required
for working the canal, paying now for the latter $750 rent per year, '

The company leases building-lots, and leases its power in divisions cealled “runs”, o run being the power
necessary to drive one run of stone and its machinery, and equivalent, as nearly as can be ascertained, to about

18 yorse-power, It is not considered by the company that a total of more than thirty rons ean be supplied, although
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the available head is from 33 to 35 feet. The terms of lease ave various, but tl.m price mverage{s‘ trom $200 to $250
per run per annum. The powers are distinguished as .ﬁrst-, selcond-, and thivd-class rans,  The state has a ?rst
right to the water, and the canal must Le kept full even 1'f the mills have to slmtl down. o

First-class runs are entitled to power as long as there is any surplus from ‘the feeder, while'second-class runs are
required to shut down if there is not more than enocugh surplus from tl‘le ieeder. to turn all the fivst-class, and so
on with the third-class. There are six first-class, nine second-class, and hfteel} tln?'d.cluss runs.  The company has
ert any first class into second-class runs, but when s lease expires it can trénsfer a run of one class

no right to cony (
another, always keeping the total number the same.
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Sketeh map of mills and hydraulio basin, at Ottawa, Illinois,

~ The agreement has been made in the leases that the company shall not be responsible for failure of the power
provided it maintains the race and basin up to a limit of thirty days per year, If the manufactories have to shut
down beyond that time, then a proportionate amoennt is dedaeted {rom the rent,

There are eight or ten rung remaining to be digposed of, two of them first-class runs,  Abundance of space yot
remains on the basin and the race for the complete development of the power. When there is a fair stage of water
the running of all the mills at full power has no effect upon the head, and ordinarily there could be wueh more
power used than is now the case. )

The manufactories using the power are as follows, proceeding from the west to the east end of the basing the
powers stated ave only approximate, owing to the difflenlty of obtaining satisfactory information:

1. A flouring-mill, now closed; it had three runs, under a head -of 18 feet.

2. A small flourin g-mill, now c¢losed.

3. A Dbrick and tile manufactory, using 80 horse ]_50\\'01‘, under o head of 23 feet.

4. A box factory, belonging to the starch factory, and using 80 horse-power, under a head of 23 fect,
b. A starch factory, using 175 horse-power, under a head of 23 feet.

- A sash and blind factory, using 40 horse-power, under a head of 21 feet.

7. A flouring-mill, using about 80 horse-power, under a head of 33 feet.

No. 5 leases power amounting to ten runs. No. 7 has the finest power, controlling six runs, of which four are
first-class. ‘

Bast of No. 7, along the small race, were two or three mills, which were burnt down about 1875, At the

extreme end of the race was a flouring-mill leasing three runs, one of them first-class. . ‘
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The water-power may be considered a nearly constant one, the number of days when the mills shat down not
averaging over fifteen or twenty for the entire year. There are three ordinary caunses for the diminution or entire
failure of the power: .

First. About the middle of November, and again about the 1st of April, the water is shut off at Dayten, and
the feeder is cleaned out, an operation that takes four or five days at eanch time, and during it all the millg are shut
down,

Second. Sometimes the water is so low that the mills have to shut down entirvely or in part; for they can only
use the surplus after the canal is supplied, This affects the third and second classes, and then the first class, It
very rarely occurs that there is not enough water for the six first-class runs, but when it does so occur, then the
manufacturers agree upon an equitable division of the time of running. Sometimes in summer the water is low
and the mills are impeded, but this is quite as liable to cccar in winter, when no boats are navigating the canal,
The feeder is long, and if ice beecomes very thick the flow is much impeded; moreover, the flow of the river is often
small in winter. In the severe winter of 1880-'81 there was n break in the feeder, and, the water being shut off,
the ice fell to the bottom and froze fast; then when the water way turned on moro ice was added to that below,
until there was little space for the tlow, and the mills were very seriously impeded,

Third. During very high water in the river it backs up into the fail-races, and tends to diminish the power,
but never destroys it.

The maximum head available when the river is at an ordinary stage is 34 or 35 feet, and as 18 feet is a very
extraordinary rise upon the Illincis abt this place, and 8 feet a Iarge rise on the Tox, where not affected by the
Mlinois, it is evident that the difficalty from this canse cannot be very great.

One advantage of this water-power is that the mills are entively away from danger of floating ice, and there
is no local responsibility for maintaining the dam, which is under the control of the state, The banlks of the river
about the basin arve rocky, and furnish excellent fonndations for huildings.

Water-porwer at the *Canal cut” —There is one power ab Ottawa owned by the La Salle County. Manufacturing
Company to which no allusion has yet been made. L6 is Jocated on the main canal, where the race conneets it with
thoe hydrantic basin,  The eanal is above the general lovel theve, and empties into the race by & loek with a lift of &
or 6 feet. Mhere are two manufactories located on the east side of the race, and using the head at theloelk, Oneisa
plow factory leasing one vun, and the other a chair faetory leasing two rans,  The water from the wheels is delivered
into the race, Yt {8 possible to further develop the power at this place, ut far preferable sites can be oblained at
the basin.

Unutilized powery from Ottawa to the Mississippi—TIt has been already stated thab there are no atilized powers
on the canal below Ottawa, At Ottawa there would be available power were there any surplus water, hut the La
Salle Manufacturing Company is entitled to all there is. At La Salle, near the termivug of the canal, there is surphus
water and a good site, with o head of 10 or 12 feet,

Upon the Tineis elow Ottawa there is no available power. Al Utica, 10 miles below Ottawa, there are rapids,
hut one bank is very low, and the place was deseribed ag being so ill adapted for development that it was nob
visited.

The total fall in the river from La Salle to its mouth, a distance of 230 miles, is only 33 feot, and this would
preelude all idea of available power, It is true that there ave two government dams already existing, with a Hift of
about 7 feet at each, and two more ave proposed, but they do not offer any available water powers.  In the flest place,
it is extremely doubtful if {he United States government would allow the use of the power, the poliey being to avoid
all connection where possible with private interests, and past experience shows the soundness of this principle.
In the second place, there are grave disadvantages and diftienlties to be met in utilizing the power, even if permission
were granted.  Major Lydecker, of the United States engineers, stationed at Chicagoe, very kindly exhibited profiles
showing that for much of the year there would be no head obtainable at the duns,  The profile shows that for
four or five months of the year the stugo of the viver is such that the level is practically the same above and below
tlie Copperas Creek dam, and hoats pass divectly over its crest, It is thought that the difficulty wonld be even
greater at the other dams. .

When the state had finished the Henry dam, advertisements were made for bids for the lease of the water-
power, but the report is that no bids were offered because of ity unreliable echaracter.,

In low water, when there would be an available head, the government wonld probably not allow the water to
be drawn below the crest of the dam, and this might occasion further difficulty. It is equally improbable that tho
government will allow the use of power from the proposed Hennepin canal and Dixon feeder if they are congtrueted,
unless in speeinl cases, in which prior rights exist.
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TRIBUTARIES OF THE ILLINOIS.
KANKAKEE RIVER,

General descréption.—The Des ]?luinos, a tributary of the IHinois, has already been described, and as there aro
no streams entering it of any importance, the Kankalkee comes next in order, After the Sangamon this is the largest
in extent of area drained of all the brancles of the Illinois, Thirty-two hundred of its 5,300 square miles are within
Indiana, and of its length of about 140 miles, approximately 85 miles are located in that state.

The general course of the stream is southwest to the junction with its large tributary, the Iroquois, and then
it turns northwest to where it joing with the Des Plaines to form the Tlinois, The character of the river is very
different in its upper and its lower portions.

"The basin is generally level, but near the state line a ledge of limestone runs across the valley, and has so
prevented tho wearing down of the bed that a very large part of the drainage area in Indiana is one vast swamp,
with wooded knolls and ridges rising here and there above it. In dry seasons the roads across this seetion are
traveled, but when there is much rain they aro well vigh impassible, and the river winds about with a scarcely
distingnishable channel. Some of the higher land is cultivated, but the inhabitants are very scattered.

Tn Dlinois the bed is not cut deep below the serface.  The hills, or rather blnffs, are not high, but are well
wooded, and the valley itself is a shifting scene of green meadow, thicket, and grove, down to the edge of the river.

Tt will be readily nnderstood that the available waterpower of the ICankalkee is in the 65 miles (map measurement )
from tho stute line to the month, The total descent between those two points is about 135 feet, and much of it
oceurs 50 as to be available, The bed is largely rock, and, with the banks, is suitable for the building of daws,
The rim-banks are generally high cnough to prevent extensive flooding of land.  There are several dams already
Lilt, and & number of manufactories now using the power of the river,

TUpon the npper waters there is slight fall, and no water-power of any account, exeept on the small tributaries,

The Yellow river, which joins the main stream near the source, is of about the same size, and, rising in the high
Iand south of the swamps, has gomo available water-powers,

T'low, ete.—Notico has already Leen taken of the important bearing the swamps of the Iankakeo have upon its
character as regards steadiness of flow, making it in that respect the best water-power stream of the Illinois basin,
The “ordinary low discharge” is about 1,300 cubie feel per second, but if it were not for the swamps the amount
would probably fall to nearly half as much,

The local inerease in the annual rainfall ab the southern end of lake Michigan occurs within the I{ankakes basin,
but chiefly during spring and summer, while through the remaining seasons of the year the precipitation is rather
legs than on the other rvivers of the Illineis basin, This greater inequality in the distribution of the rainfall
throughout the year makes the swamps of speeinl value in maintaining the flow, The lowest water is usnally during
September and October, the highest from late winter into April,  Ordinary smnmer freshets take from 10 to 1d days
to rise and disoppearbetween ordinary stages of the river, and this below the mouth of the Iroquois, which, although
it rises in the swamp region, drains a much greater proportion of dry prairie land, and is a comparatively *{lashy?
stream. This river is of about half the size of the Kankakeoe above the junction, Its freshots rise sooner, and pass
off before those on the main river, The ordinary rise in the Kankakee is from 3 to 5 feet, but an extraordinary rise
at Wilmington has reached 9 feet. ‘

The swyamps are thought to be gradually drying up, but not enough thus far to destroy their value in maintaining
the flow. The proprietor of a large portion of the land once meditated cutting throngh the natural dam of rock wnd
draining the swamp; this plan was abandoned, but has lately been agitated again,

The Kankakee forms one of the few cases in which the cultivation and draining of the land is thought to better
the water-powers; it brings into the river water which would otherwise have remained stagnant until evaporated,

While the swam)y 18 o great regulator of the river, it cannot e always depended upon; sometimes it holds tho
wators fast, and. the powers below have te suffer, If the fall raius are light and are followed by o severa winter,
the swamps freeze so solid that little it any water escapes to feed the river, and the tlow is sometimes insufficient
even for the few mills now using the power. TFortunately difficulty from this cause is rare. A manunfacturer
Tamiliar with the river for many years said that the only two years that hie knew of, in which very serious diffieulty
occurred from this eanse, were 1864-765 and 1880-81.

Navigation—Being a large stream, extending through fertile country, attention has naturally turned to the
improvement of tho navigation of the I{ankakee, A company of capitalists obtained & charter {rom the state of
Illinois to improve the river for navigation and water-power, The Kankakee Company built three dams, and, in
connection with the feeder of the Illinois and Michigan canal, bas established slack-water navigation for about 20
miles from the mouth. Above that distance nothing hag been doue. The navigation is inconsiderable, but tho
improvement seems to have had an important effect in modifying the railroad rates for freight from the surrounding
country. It is claimed by the state that {he company has not made all the improvement requived within the time
specified, and that its rights are forfeited. The matter is yet in litigation, but the company is left in a rather
unsatisfactory condition regarding its water-powers, which are more important to it than the navigation, There is
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somo liesitation in starting s manufactory upon o power whose ownership is uncertain, The endeavor has been
made to have the United States government take the navigation in hand, the Kankakee Company offering to sell
all but its water lots and power for $300,000, but the United States engineer reported unfavorably upon the scheme,
Itis claimed that with a very little dredging a natural navigable course, 74 feot deep, ean be obtuined for nearly
100 miles through the swamp region. It is thought possible to ran a canal across the snmmit to the Wabash river,
and so form a route to lake Lrie, but it would be difficult to feed the summit level, and there are other disadvantages
in the way.

Water-power localities—There ave only four places on the entire river at which water-power is in actual use,
These are Waldron, 35 miles from the mouth and just above the mouth of the Iroquois; Kankakee, 7 miles below
Waldron; Wilmington, 21 miles below Kankakee and about 10 miles from the mouth of the river; and a power 14
mile above Wilmington.

Ky
Poseq

Secand
Levol

Skoteh map ol Kankakeo river, at. Wilmingfon, linois,

The two daws at Wilmington are owned by the Kankakee Company, which also has o dom 4 miles below
Wilmington, although no power is utilized from it, Three-quarters of a milo below this dam is the state dam, for
turning the water into the Kankakee feeder, '

At Momence, 48 miles from the mouth of the river and about 7 miles from the state line, are the remnants of
two dams and the ruing of o flouring-mill. This is the extent of the development of the powers of tho river.

The Xankakee Company does not appear to lay any claim now to the powers above the three dams, and Mr.
L. 8. Wagiers, the engineer of the company, stated that he did not think any objection would be raised to the further
development of the viver above,

Powers of the Kankakee Compuny.—Though the finest improvements on the river belong to this company, the
amount of power yeb in use is comparatively small. v

Tiverything is in readiness for manufactarvers to build theie bullkheads aud turn the water upon their wheels; &
large amount of power stands waiting, and apparently nothing bub the logal difficulties of the company ean deter
manutacturers from availing themselves of ity nov does this seem o sufficient reason, for while courts may decide,
and property change hands, water must ran and the powers about Wilmington be of value.

The rate of leasing the power is $10 per year per horse-power, of which half goes to the treasury of the company
and half is retained for the maintenance of the works. No arrangements have yet been made for a rebate during
low water, as there is flow enough for all the mills now runuing, The locks, races, and connecting works, at the
different levels are all constructed upon the right bank of the xiver, for convenience in making repairs. All the
appointments are of & most thorough eharacter, unusual to find in the development of ‘western water-powers. The
different levels controlled by the company will now be discussed in their order from the mouth of the river up.
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State dam power.—The state dam, which turns the water into the Illinois and Michigan canal feeder, is about
5 miles above the mouth of tho river, The company obtained permission from the state to raise the dam 2 " feet, so
a§ to make the navigation chaunel pass through the feeder, and thus get a head of 9 feet at the dam. A race conld
readily be built, and use'made of the surplus of water that passes through the {feeder. This latter amount is 500
cubic feet per second, and it is therefore probable that in very low stages there would be no surplus at all,

Trom the foot of the dam Gown to the mouth of the river there is a fall of about 20 feet, and this could be
utilized by another dam, but the flow would bo very unsteady, from the cause just mentioned.  These powers are
away from the railvoads. ‘

The feeder being under the control of the state, it any power were used from it negotiations wounld have to be
made with the canal commissioners.

NWear the lower end of the feeder there is o fall of about 30 feet, and mill-sites ure available,

Fipst level—The first dam, $20 feet long, is threo-fonrths of & mile above the state dam, and backs the water up
to the second dam, about 4 ml]e above, There are no races, but the work ig planned so that they could be
construeted upon the vight bank, The available head is 8 feet, and 1,300 theoretical hovse-power is available in
ordinary low water. Tho site is several miles from o railroad statiom

Second lesel—The second level is Jocated at the town of Wilmington, which is a place of 2,876 inhabitants,
situated upon the right bank of the river, at the crossing of’ the Chicago and Alton railroad.

Some 600 feet above the railroad bridge is the foot of a forty-acre island, from $,000 to 5,000 feet long and
averaging 1,000 feet across, o natural park, richly covered with grass, and grouped with trees and the wild grape
vine, in a way unrivaled by the landscape gardener. The main channel of the river, from 500 to 700 feet wide, is
on tha left of the island; the right ov east chavnel is mueh smaller, and has been utilized as a canal and head-race
for svater-power, '

At the head of the island the sceond dawm, 630 fect long and 5 feet high, i3 thrown across the main channel. 1t
backs the water into the right channel, which passes down to the town. Near the end of it a massive masoury
dike is built across, with a lock for the passage of Loats to the level Delow, and openings for the water to reach the
mills. The roadway crosses the dike to the island, and then erosses the river.

The race ends about 1,000 feet below the dike, On the river side it is built with a retaining embankment
terminating in & waste-weir about 150 feet long, A tail-race runs along the foot of thiy embankment, The
buildings in which the power is used are l)etwvvn the head-race and the tail-vace, except o flouring-mill at the
extreme end.  From the upper mill down they ave as follows:

1. A flouring-mill, with five runs of stones, and leasing 60 horse-power,

2. A plance-shop and eutlery-shop, using 40 hovse-power, with the intention of inereasing it to 80 horse-power,

3. The fouring-mill at the end of the rave, leasing 60 horse-power,

Thera is thus only 160 horse-power used of the 1,650 available (1ur1u§, ordinary low water, The head at the
milly is 10§ feet.

TForked ereek, entering the river just below the mills, sometimes canses dlﬂwultv from back-water for a day or so.

The race conld be continued down to the railroad bridge, and plenty of space obtained for the full utilization
of the power. There is not moch space between the head race and the tail-race, and Mr. Waters considers the best
plan to be to place the wheels between the twoe, and cable the power across the head-race. On the largo island
there are places above the road whers the chanuel conld be tapped and milly supplied with & head varying between
10 and b feet. )

Near the abutment of the dam are ten fine  ates set in masonry, by which the height of water in the race ¢can
be controlled to an inch, Theroe is also o lock for the passage of Loats.

Thivd level—The power o[' the third level is by far the finest controlled by the company, and is all in order for
immediate use.

The dam is ubont 1§ wile above Wilmington, and is a very fine structure, 1,000 feet long und 16 feet high,
bucking the water 12 wmiles up-stream. The power is taken from a race runuving down the right bank, 3,000 feet
long, 100 feet wide, and 8 feet deep. The average head s 15 feet, and the power is estimated to be 3,000 theoretical
horse-power with ordinary low water. The long streteh of deep, still water prevents the formation of any anchor jec.
Ab the head of the race are eight gates, with 7 or 8 feet depth of water on the sills, and after passing thirough tho
gates the water flows throngh four culverts into the race. There is a guard-lock 20 feet wide, closed only in high
water. Navigation is through the race, and at its foot is a lock with a lift of 15 feet to the second level,  This lift
is not exeeeded in the state. DBeside the lock is an overflow 30 feet wide.

The Tand through whicli the race runs slopes slightly to the river, and the race is built up with an embankment
on that side. Manufactories would be located just back of this, and receiving their water through it, would
discharge into tail-races leading across the flat.  The ground is a stratum of limestone thinly covered with soil, and
makes excellent fonndations. The tail races have to be partly excavated in the rock. The land slopes gently back
on the right-hand side of the race, affording excellent sites for workmen’s cottages, should manufacturing requiring
many hands be earried on.
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There is now only one industry on this level, a straw-paper mill, situated near the eenter of the length of the
race. 16 uses 80 horse-power, and has a capacity of 10 tons of paper per day. There was in the spring of 1881
some prospect of o cotton factory being built, The Chicago and Ahon railvoad has agreed to run a side track up
the island to the mills when another one is erected. ,

Dams of the Kankakee Company~The three dams of the company were construeted by Mr, Waters on the samo
plan, and hence o deseription of the upper one will serve for all.

The bed of the river at Wilmington is a gray limestone, full of fossils and cavities, l)elonmng to the Niagara
formation. It is the stratum overlying thoe celebrated Jolu,t stone, and in descending it is fonnd to hecome more
yellow aud white, Although this stone wears and shells out to some extent whero the water strikes, i6 nevertheless
makes an excellent foundation for dams.

Heation of upper dom of Kankakee Company, Kunlakdo rivor, Hlinois,

“The dam is o timber frame.work 66 feet wide at the hase and sliarp ut the cvests The slope at the Lacle is 24
to I, and of the apron £ to 1, Norway pine is used for the timbers, and oak for'the plaiking, The timbers of the
dam proper are 12 by 12 fnches, and the planking is 3 inches thick, The framo of the apron i of 10 by 12 inch
timbers, with 8 by 10 inel seantlings, and 2-inch planking,  The scantlings are notehed into the rofters and fastened
by Finch drift-bolts,  The strats supporting the rafters arve placed nearer together toward the toe, where the depth of

water is greater,  Lho sets aré bolted to the rock by 1d-neh iron dreift-bolts, six to each set,  The tos of the planking
runs down into the gravel to the rock, and in some places cement was used (o prevent leaks,  The back of the
dam is heavily covered with gravel and stone,  The wud carried dewn by the Iroquois viver elosed the dam so
tightly that no air was admitted to the timbers, and dry-rot was setting fu,  To remedy this the planking was cut
away at the foot: of the apron.  The construetion admits of the cusy renewal of timbers without tearing the dam
open, and a yearly inspection is always made, ‘

The first dam is 820 feet long, 8 feet high, the sets 8 feet apart; the second, 650 feot long, 5 feet high, the sets
10 feet apurt; the thicd, 1,000 feet long, 16 fees high, the sots 6 feet apart,

The viver from Wilmington to Kankakee~There is no available fall between the upper level ab Wilmington and
Wurncv, about 12 miles above, but in the sneceeding 2 or 3 miles to Altorft there is nbout 9 [oet of natural full,  1&
is practicable to erest o dam at Warner aud obtuin o head of about 8 feet,

Ab Altorft there is an island, and an old dam across the right channel. The dam over the left channel was
carricd out. There iy an old mill at the right bank of the river which does custom work, gaining power by
throwing a wing-dam up the left channel in low water, It s of small importance now, although twenty years
ago it was a good flouring-milly with o head of 10 feet, A dam could be built over both channels,

It was the orviginal intention of the Kankakee Company to build a dam ab Altorff and run a canal down to
Warner through a natural ravine, using it for navigation and water-power, thus obtaining a large head of water.

From Altorft to Kankakee there is a xise of 127 feet, according to survey, and power is available, although
noune i used,

Kankakee~—At Kankakeo o dam extends across the river, and five estublishments use the power, which is
owned by Mr, Jumes MceGrew, the proprictor of the flouring-mill.  The rim-banks are 10 or 15 feet high, and
from them the land slopes gently back. The bed, and the banks for about half their height, are of limestone.
There are 1o races, but excellent facilities for exeavating them on eaeh side. The head is 9 feet during low water,
and averages 7 or 74 teet,

At the left abutment of the dam is a paste-board mill, leasing 60 horvse-power, At the other extremity of the
dam is the flouring-mill, with nine runs of stones, and using 150 hovse-power. In the flowring-mill are three other
wheels, one transmitting 80 horse-power, by shafting, to a woolen-mill across the street, another trausmitting 40
Torse- -power, by shafting, to a flaxsced-oil mill behind the woolen-mill, and the third furnishing, by means of wire
rope, 10 horse-power to a foundery and machine-shop.

All the powers rented now are on an equality, and the proprictor does not feel at liberty to rent any more
first-class powers, as in very low stages of the river the full power is used. However, during most seasons, there

265



134 WATER-POWER OF THE UNITED STATES.

would De no diffieulty of this kind, and he thinks that 50 per cent. more power could be rented as second-class
with advantage. An arrangement is made with the lessees whereby the pond is never drawn down more than 6
‘inehies below the erest of the dam.

No rebate is paid for a stoppage from lack of water of less than forty days per year. This seldomn, if ever,

oceurs, Xven with the paper-mill, which has smaller wheels than are used on the other side of the river, the
average stoppage is but from twenty to twenty-five days per year, and
i " this is ostly due to back-water,

Some distance below the mills the river narrows awd causes back-
water, su that o 1-foot rise above the dam is equivalent to about 5 feot
rise below it, within certain limits. The head sometimes diminishes to 4
feet.  Sometimes also there is slight diffieulty from anchor ice.

The dam is a timber frame-work, curved up-stream, 400 feet long,
with sets in the form of aright-angled triangle., The base is 20 feet wide,
and the height 10 feet.  The sets are 4 feet apart, and are not fastened to
the rock in any way; 10 by 12 and 10 by 10 inch timbers are used, and
2inel planking. There is no gravel or stone filling above the dam, but
the toe is carefully fitted to the rock, Oceasionally there have been
slight lealks filled up with gravel. The dam was formerly 2 feet lower,

Kanlkahee

. but was raised to its present height Ly two courses of 10 by 10 inch
\ seantlings laid over the sets, and theu two layers of 2.inch planking,
R The foundation is good limestone, which has been worn out to a certain

extent by the vertical piteh of the water and ice over the dam, but this
action has now ceased.

-~

~ /-"“ The river above Iankalee—The Kankakee pond backs up to the
~-"'"""“'"1’"" K&l Waldron power, 7 miles above, and extends 1§ mile up the chamnel of
Sketeh map of Kankakee viver, at Kankakes, iy o i
ilinois, the Irogquois viver,

Waldron.—Waldrou is & small village just above the mouth of the
Troquois, No visit was made to the place, but information was obtained that there are, on o race, n paper-milly o
custom fouring-milly with four runs, and an elevator and corn-sheller,  The headis 8 or 9 feet.  This powerisabove
the Iroquoeis river, and henee steadier than the powers below the junction.  The dam is 400 or 500 feet Tong. The
pond backs up about § miles.

Trom the erest of the Waldron dam to the surface of the river at the state line the rise i 20 feot,

At Mowence, which is 10 miles above Waldron, there are the ruins of two old dams and a flouring-mill. The
upper dam backed the water to some extent into the swamy region,

A liead of about 8 feet is available at Mowmence, and there is a fall of nearly 13 fuet from the viver at the lower
daw to the Waldron pond, At this place the water-power seetion ends ; we pass into the swamp secetion, in Indiana,
where there is little fall, and no power available, ,

Pributaries of the Kankakee.~The utilized water-power of the side streams is very small in amount,  There are
a few mills upon the upper tributaries whieh flow ount of the high land surrounding the swamp, but not more than
three or four,  On the small brooks entering the river in Nlinois there are no mills, and the Iroquois is the only
tributary of size. ‘

The Iroquots river.—The Iroguois has not so mueh fill as the Kankakee, and, as alveady mentioned, is so unsteady
as to materislly influence the main river below the junction, The sourceis in the swamp region of Indiany, seavcely
separated from the upper waters of the Kankakee, but most of the basin is level or volling prairvie. In the region
about Gilman, in the western part of the basin, are many artesian wells, which add materially to the fow of the
viver in ordinary low water. The river is considered to be about onehalf the size of the Kuankakee above the
junction. ‘

There are only three mills on the river, one at Sugar Island, about 5 miles {from the moutl; one at Texas, about
5 miles below the state line; and one at Rensselaer, in Indiana, near the sonrce. These ave grist-mills with two or
three runs of stones, under heads of G to 7 feet. It is consilered that the river will not 1un a mueh larger mill to
advantage.

THE FOX RIVER,

The Fox river rises in Wisconsin, northwest from Milwaukee, flows south, and then soutliwest in Hlinois, snd
enters the Illinois river at Ottawa, 35 miles below the month of the Kankakee. Its basin is about 130 miles long
and averages 20 miles wide; 1,080 square miles are in Wisconsin, and the remainder of its drainage area liesin
Illinois, making the total 2,697 square miles. About the upper waters arve several lakes, of which Geneva lake and
Trox lake are the chief, These serve to a certain extent to regulate the flow, but are not numerous or large enough
16 make the river a very steady stream. There is no marked difference between the upper and the lower portions
of the.basin, as in the euse of the Kankakee, The country is undulating prairie, with more or less woodland and
some swamp, :
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The low-water discharge of the viver is estimated to be 526 eubic feet per second, or 0.195 cubie foot per sccond
por square mile. Those familiar with the stream c¢laim that it has fallen off one-half in its low-water volume since
the clearing and cultivating of the land and the draining of the swamps. From 15 to 18 feet is an unusnal rise in
the river near its mouth,

The valley is a quarter of & mile to a mile wide, with sloping bluils, and the varying woods and grass-land
make a pleasing picture. Toward the sources the valley is less deep than below, and the bed is in the drift which
covers southern Wisconsin so thickly.

Thero is considerable £all in the river, but less in Wisconsin than below, where it averages nearly 3 feet per
mile. The total fall in the last 47 miles, from Aurora, is 136 feet. In the last O miles the descent is about 6 feat
per mile. The fall gives rise to a nnmber of water-powers, and of these there are sixteen utilized to give power
for fifty-six establishments, using 2,712 horse-power. There is a groat variety of 1ndu‘4tr1ua-—ﬂourm g- and paper-
mills, founderies, tool-factories, wire-works, hardware, carriages, sash nnd blinds, ete.

In visiting the river the journey was taken up-stream, and the powers will now be considered in that order,

Trom the mouth to Dayton.—In the distance of about & miles from Ottawn to the Dayton mills, the river falls at
least 10 feet. So far as the nature of the bed and banks is concerned, this is available for power, but it is not
advisable to improve it, becanse all but & quarter of the low-water flow of the river passes into the canal feeder ab
Dayton, and the remainder is too inconsiderable to make improvement profitable, The La Salle County
Manufacturing Company of Ottawa to a large extent bought up the rights on the river below Dayton, so as to
prevent lawsuits,

The Dayton power.—~The canal feeder starts from the right bank of the river about a third of a mile above the
village. On the right the land rises in a steep bluff for about 50 feet. The left rim-bank of the river is much lower,
Trom the dam down to the village ave rapids over o hard varioty of Saint Peter sandstone, which also forms the
banks to somo extent, The space between the feeder and thoe river gradually widens into a level aboub 200 feot
across ab the village., The manufactories are built on this, taking the water from the feeder. A road runs past
thoe mills and up the bluff to the main read and the railroad depot, enly a short distance away.

Reference has already been made to the ownership of the power and the removal of three-quarters of the flow to
Ottawa by means of the feeder. The remainder is used at Dayton, but in low wator the state has the fivst right of the
river, even over this Dayton power, The Dagton mills have the fivst right after the canal is supplied. The head of
wwater available at the mills is 20 foet, and the total power is estimated to be 228 theoretical horse-power in low water.

There is 10 serions difficulty from back-water, as the viver flows rapidly below the mills, The ordinary rise is
10 feet, though sometimes 15 feet i3 reachad, ~ :

The manufactories in their order from the dam are these:

The Dayton Woolen Mills, entitled to three-cighths of the power, of which about 15 horse-power is used by
a horse-collar factory next below. Below the collar-factory are a flouring-mill and a tile-factory, in the same
building, entitled to three-eighths of the power. Last is tho paper-mill, entitled to the lease of one-fourth of the
power, but not using it all.  All use & head of 18 feet.

There is no surplus power to be disposed of, althougl the privilego is not in full use.

The dam is 400 or 500 feet long, and is built entively of 2-ineh pine planks, 10 inches wide, laid in a crib-work
and spiked together., Then the spaces wero filled with drift Lowlders, called *hardheads” The stringers were
laid 4 feet and the headers 10 feet apart. Iron drift-Dolts wore let into the rvock Led, The dam is faced with
2-inch oak planking.  The total cost was $15,000.  There is o gnard-lock at the entrance to tho feedor, and when seen
thoe water was running from 6 to 12 inches deep over tho dam, and the lift in the lock was about 4 feet.

I'rom Dayton to Millington—~The Dayton pond sets up-stream about one-half mile. In the 20 miles up to
Millington there is no power developed, bub some is available. One and a half mile above Dayton is a site where
a head of 8 feet can be obtained with a dam about 300 feet long. The bed is hard Saint Peter sandstone, and the
banks, are good, A race could easily be constructed on either side. :

The next availablo place is at Wedron, 8§ miles above Dayton, There was once & saw-mill with a head of
about 6 feet at Wedron, but there is no mill now. There is a good opportunity for a race on the west bank.

From Wedron up to Millington there is not much fall, and there are no speeiully good sites.

Millington.—At Millington is o dam, partly broken out. The foundation is gravelly in nature. There is &
race on each side, and § feet head of water, On the east side is o grist-mill with two runs of stones, and on the west
side a woolen-mill, unused for the last 10 5uu's.

Yorkvilie.~—" ‘he Millington pond backs up 2 miles, and there is no power in the remaining 8 nulu, to Yorkville,
At Yorkville there are a saw-mill, a flonring-mill, and a paper-mill, using the power on the east bank. Tho head
is 5% feet, and 150 or 200 horse-power is used. Theroe is a surplus, except in very low water.

From Yorkville to Oswego.—~The distance from Yorkville to Oswego is 7 miles, and ineludes a small unimproved
power with & head of about 3 feet, 2 miles below Oswego. Af Oswego there is a Aouring-mill on the right banlk,
and & saw-mill and furniture factory on the left bank, both at the abutments of the dam.

The average head is 6 feet.  The flouring-mill has five runs, and wheels capable of furnishing 90 Lorse-power.
Tho saw-mill and furniture factory have G0 horse- power There is much unutilized power and the facilities are
excellent for building races on Loth banks,
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There is no difficulty from back-water or from low water, and the only stoppage is for one or two days, owing
to dnchor-ice, The dam is 300 feet long and 6 feet high. The bed and banks are of limestone.

Montgomery.—The next power available is at Montgomery, about 3 mi‘les above Oswego, At this place there
is o dam, and a race upon the right bank. There are here a malt-mill, formerly a sash-factory, with two 4S-incly
wheels, under o head of 5 feet; a feed-mill, with two runs, and a flouring-mill, with five rans, both uunder 5§ feet
liead of water.

Awrora.—The next available power is at Aurora, about 2 miles above. Aurora is a eity with 11,825
inhabitants, 47 miles (map measurement) {from the mouth of the river.

Anisland divides the river into two channels, and a dam is thrown across cach of these near the head. A race
rans down the right bank of the river, and one down the island, The street crosses the river by two bridges at
the lower half of the island. On the left bank of the river, immediately at the dam, are the City Ilouring Mills,
with five runs and a wheel-capacity of 127 horse-power, under & head of 6 or 7 feet.  On the island race are a silvey-
plating establishment, using 30 horse-power, under a head ot 6 fect, and Mr, Stolph’s woolen-mill, using 50 horse-
power, under the same head, On the shore race ave the foundery and brass-works of Ilogt Brothers, using about
G0 hovse-power, under a head of 7 feet. There is very little diffienlty experienced with the power in winter, but in
summer the water is sometimes below the amount required, The flow in ordinary low water is considered to bo
H00 cubie feet per second.

The left bank of the riveris all built up to the water’s edge, and thiere is no place for a race.  There are vacant
sites upon both of the existing races, There ave the ruing of a mill below the foundery on the shore race, The
dams ave of timber, amounting to about 500 feet in length. The bed is of linestone.

There is litigation concerning the division of the power. The shore race belongs to the Alexandra estute, and
the island race to Mr, Stolph. The Moyt Brothers own 400 “inches” of water, and the ¢ity owns 100 “inches?”. The
remainder ig divided between the Alexandra estate, Mr, Stolph, and the City Mills, and aboub this is the dispute,

Novth Aurora—~—XNorth Anrora is 34 miles above Aurora, and half way between them is an unimproved power,
where there was once a dam, with a head of b feet.

At North Aurora there is o flouring-mitl, with four 48-inch wheels, nuder a head of 5 feet, o sagh-factory aud
foundery together, with three G0-ineh wheels, and an old, nnused saw-mill.  The dam is of timber, with a clay aud
gravel foundation. It is the intention to raise the head to 64 or 7 feet.

From North Aurora to Batevia—There is no developed power up to Batavia, about 3§ miles above, but half way
between is what is known ag the “ Stevens power?, a good site, with a head of 8 feet available.

At Batavia thereis an island, with the main channel on the east. A dam was thrown across this, and the
slough on the right closed by a dike.

At the dike is the Datavia Paper-Mill, on the upper part of the island is the Newton Wagon Company, and on
the east shore the Challenge flouring-mill,  The paper-mill uses 200 horse-power, with a head of 8 feet; the wagon-
factory 40 horse-power, under about the same head; and the flonring-mill about 50 horse-power, under a head of ¢ or
7 feet. The flonring-mill owns 400 #inches” of water, and of the power helonging to the paper-mill 600 “inches?” of
water have the first right over all the other powers. Usually, in the fall, there are one or two months when the
paper-mill has to ran at less than full capacity.

Geneva—The Geneva power, 2 miles above, is the next on the river. There are four establishments, a grape-
sugar mill and a foundery on the right bank, and a grist-mill and a flouring-mill on the left bank, The head is 6 fect.

The foundery owns 300 “inches? of water, the sugarmill 1,200 “inches?, the grist-mill 300 “inches?, and the
fouring-mill 1,232 ¢inches”. In addition to this there is whatis ealled a “surplus” of about 8,000 “inches”, of which
the flouring-mill owns one-half, the grist-mill and sugar-mill own 200 “inches?, and 1he remainder is owned by the
foundery. Sometimes the mills are troubled with low water.

Swing Charles.—Nextis the power at Saint Charles, 2§ miles above, 1t has two flonring milly, one of thres runs
and the other. with four runs, & paper-mill using 65 horse-power, and a foundery. The head iy from 4 to 6 feot.

Clintonville—The next available power is at Clintonville, 6 miles above, Formerly there was o dam there:
with o fall of 6 feet, but it was carried out in the spring of 1881, and the mills have burnt down.

Blgin—Elgin is 9 miles above Saint Charles, and is somewhat noted as a manufacturing town, Thero is a roco
on each side of the river, and thirteen establishments use the power. The dam was carried out in the spring of
1881, but it was thought probable that it would be rebuilt, althouglh there was a tendency to wait until the ice-
dealers would agree to bear part of the expense. The average head of water is 7 feet. The power is owned by &
hydraulic company, and the distribution was stated by the president to be as follows:

West raco. “TInches." Brit race, “Iuches,"
Flouring-mill and & machine-shop ....... DU 1,900 || Ilouring-milliveceroenie s nniin vinnnsnaene 1,100
Tlouring-mill ... cces e oot L1200 || Flouring-mill and a maching-shop.....ooo.oou.. 1,160
Foundery ..ooviveennnnn. veamas R 200 J Maching-shop ceer coivinie vamorvre criieenenanns 900
Planing-mill .ovioimee coir e e cieien renans 400 || Woolon-mill..acoviissnoinnniieriinacceneaee . 1,100
Tannery ..oeueen ooo- A 200 || Machine-8hop «uuveevoneciitcoinncnee cvnesanuas 200

' TVIre-WOIKE vvee v cris it rmor cone ccmae cuan oe 400
Agricnliural implements ...... ... Cieene smanus 200
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All the powers are on an equality, and when the water has been low the manufacturers have divided the time
of running in proportion to the amounts owned,

The bed of the river is gravel for a depth of 30 feet, but this is now largely replaced Ly stone and timber at tho
site of the dam.

Carpentersville—~There is no power hetween Elgin and Carpentersville, At {his place is o flouring-mill on the
east bank, and on the right bank are & foundery and a bolt factory. The dam was carried out in the spring of 1881.

Algonquin—At Algonquin is the next available power, 6 miles above Carpeutersville. There is & dam across
the river, and a small flonring-mill on the left bank,

Trom Algonquin to the source—The river is less rapid in the apper part of its course, and hence has fewer
available powers than below. It averages 150 or 200 feet wide, and flows between gravel and elay banks, In some
places it runs close to the bluff, and in others a low flab intervenes,  Ifox Inke is o marshy expansion of the river.

The utilized powers above Algonquin, so far as can be ascertained, are these: ;

At Mcelleury are two small flouring-mills,

At Wilmot, in Wisconsin, is a three-run mill with a head of 8 or & {eet, using 60 horse-power.

Above Wilmot are three flouring- and grist-mifly, using 40, 60, and 60 horse-power under heads of 4, 6, and
13 feet, respectively. ‘

Tributaries of the Fox river—~The tributaries of the Fox are necessarily small from the shape of the basin, and
Liave no very important water-power.  There are some small mills upon White river, the Nipper-sink, Somananl
ereck, Salt ereck, and other streams,

White river is the outlet of the ¢lear and beautiful lake Geneva, in Wisconsin, 8 miles long and from one-half
to 1 mile wide. It furnishes a remarkably steady power, utilized in three places. At the outlet of the lake are a
flouring-mill and oatmeal-mill, with a total of cight runs of stones under o head of 13 feet.  All the power is used.
Three-quarters of & mile below are w woolen-mill wnd mannfactory of agrienltural implements, with o head of 8 fect,
and below is & flouring-mill with a head of 10 feet and {hree runs of stones,

VERMILLION RIVER.

This stream drains 1,413 square miles of undulating praivie and moderately wooded country. It is not of
mueh value for water-power.  The only utilization of power is by a flouring-mill, using 45 horse-power, at Pontiac,
a small grist-mill below, and zine-sheet factory, using 10 horse-power, at the mouth,  Iormerly there were milly ab
distances of 8, 10, 18, and 23 miles below Pontiac, but now they ave all gene.,

The banky and the Led of the stream are generally fairly good, and in many places they are of rock, The chief
difficulty is the unsteadivness of the flow, The slope is moderate, The mill at DPontiac had a head of § feet, and
flooded up-stream 2 or 3 miles, The head at the old mills averaged between 7 and 10 feet.

It is said that there is less flow in low water near the mouth of the river than at Pontiae, Lecaunse of filtration
throngh the Led; also that there are some springs entering just above Pontiae, and that hence the river iy moro
unsteady near the mouth. The draining and cultivating of the land daring the last twenty years is thought to
have increased the total flow for the year, but to have also added to its irvegularity.

The dam at Pontige wag carried out Ly ice in the spring of 1881, The bed is there a thin cap of shaly
limestone, underlaid by soapstone,  The soapstone wears out whore exposed to the carvent.  Thereds much difliculty
from back-water, and sometimes the wheel ecannot ran for two or three weeks,  Steam is used to some extent. The
river at Pontiae is {rom 60 to 75 feet wide in a good stage, and 1% foot or 2 feet deep, with o modernto current,

.

MAOKINAW RIVER.

This is & very inferior stream for water-power,  Its drainage-basin is 1,182 square miles in exteut,  According
to the census returns there are five flouring- and grist-mills upon the river, using a total of 175 horse-power under
heads varying from 5 to 9 feet.  The largest power used is 60 horse-power,

The river was better for water-power Defore the country was caltivated; now there are heavy freshets, and
very low stages in late summer, The banks and bed are generally inferjior for dams, of a sandy nature, or else of
the black loam, which washes easily, With a good stage the river would give power along its lower part for
about three runs of stones under a head of 10 feet.

SPOON RIVER.

The Spoon viver drains 1,903 squave miles in the western portion of the Illinois basin. There are six flouring-
and grist-mills on the river, several of them with a small saw-mill attachment, These ave all in the last 40 miles
above the mouth. They tse a total of 249 horse-power under heads varying from 7 to 11 feet, the largest taking
64 Dhorse-power., The names are: London mill, Bllisville mill, Babylon mill, Seville mill, Bernadotte mill, and
Duncar’s mill, the last about 8 miles from the Illinois. Duncan’s mill has abont 6 xuns, and is the finest mill on

the river. Boats can aseend to this mill, whieh is atthe edge of the flats bordering the Illinois. o -
. o8
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There was once & scheme started for slack-water navigation to London Mills, but after the sinking of several
thousand dollars it was abandoned. ,

- From Londen Mills down to Bernadotte, 15 or 20 miles from the mouth of the river, the channel is through a
light gray sandstone, which is used quite extensively for building. I'rom Bernadotte to Duncan’s mill the bed is
in a shaly limestone, and below that, in the alluvinm of the Illinois flats. DBetween London and Dunean’s mill the
banks are generally good for dams.

The river has the usual spring freshets and is very low in summer, Sometimes east of Bushnell, in the lower
part of its course, it is not more than 35 feet wide, with a moderate current from 8 to 12 inches deep.

SANGAMON RIVER.

The region of 5,692 square miles drained by this stream was known fifty years ago as the Sangamie region, and
~ the river was called the San gamie river. The latter divided about 35 miles from the mouth into the North forlk,
now called Salt river, and the Middle fork, which is now called the Sangamon river. The stream entering about
35 miles above the mouth of Salt river still goes by the name of the South fork.

Bast of the third principal meridian, which cuts off the castern third of the basin, is the “Dblufl country”, which
iy somewlhat undulating and elevated; west of it the land is level prairie. Approximately along this line is the
“eut-off”, go called becanse the timber here ceases. West of it there is little timber except along the streams, while
east there are large bodies of white oalk, especially in Macon county. The land is an exceedingly fertile, rich, black
loam, especially adapted to corn.  Stock-raising is very largely carried on.

There is very little water-power used in the basin, The census returns show a total of 235 horse-power used
by fourteen grist- and saw-mills, The heads used vary from 3% to 12 feet. The largest power used is 30 horse-power
under a head of 12 feet. There are three grist-mills and one saw-mill on the main river, using 73 horse-power.
On the South fork is one grist-mill using 30 horse-power. Tho returns credit Salt river with six grist-mills and
three saw-mills, using 132 horse-power. '

The river is of very little value for water-power, owing to the variation in its flow and the insccure bed and
banks, Little if any rock is found along the banks, and in some places the river flows through quicksoud, It is
about 70 feet wide at Deeatur and from 100 to 200 feet wide in the vicinity of Springfield. The rim-banlks genorally
are from 6 to 12 feet high., IHigh water floods the land in some places for 2 or 3 miles in width, but in late summer
and fall the flow is very small,

The river was formerly more steady than now, and floeds took three or four weeks in rising and disappearing,.
Thero were large collections of drift-wood, ete., in the bends, which retarded the flow, and tho water running up
thoe courses of the side.streams among the roots and grasses of the swamps way muoeh delayed in its passago to
the Illinois. Now the drift-wood is burnt out, and the land drained and largely cleared off. The river-bed is
sconred out deeper, owing to the freer passage of the water.

CROOKED ¢REEK AND MACOULIN CRELK.

The first drains 1,286 square miles and the second almost exactly 1,000 square miles,

Crooked creek has only two grist-nills, nsing 28 and 20 horse-power, under hieads of 8§ and 7 feet, respectively.
At one time there were more mills on it, but it is uniroportant for power.

Macoupin creck ig small, slnggish, and has no utilized power.

BASTERN TRIBUTARIES O THE MISSISSIPPI, FROM THE ILLINOIS TO TIIE OHIO,

The only streams of any size in this distance of 213 miles are the Cahokia creek, entering the Mississippi
opposite Saint Louis; the Kaskaskin, called the Okaw by the Indians; and the Big Muddy. There is only 107
liorse-power in use from the streams in the entire district.

Oabokia creek is a small stream, draining only from 300 to 400 square nnleq, with no mills upon it, and is o[
no importance for water-power,

The ecountry drained by the Kaskaskia and the Big Muddy is level or undulating, and the soil is largely
“ mulatto soil”, a yellowish-brown clay. This is well adapted to winter wheat, which is the staple crop, while eorn
is not so abundantly raised as on the black loam farther north, ‘There is considerable timber, especially in the
Big Muddy basinj white oak, poplar, hickory, elm, and sycamore, among others, The black walnut has mostly
been cut off. Oak, hickory, and poplar are quite extensively manufactured into lumber.

ASKASKIA RIVER.

The drainage basin of the Kaskaskia measures 5,876 square miles and is 180 miles long, the narrow upper
end reaching within 40 miles of the state of Indiana.
. There are only two grist-mills on the stream, one using 30 horse-power, under 6 feet head, and the other 12
horse-power, under a head of 4 feet. These are located near the central part of its course.
260
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The river has little descent, and in summer and fall dwindles to a small size, At times it can be crossed dry-
shod at Vandalia, about midway between the source and the mouth, where it is 60 or 70 feet wide. Along most of its
Iength the bed and the banks are of clay and gravel, not of very good quality for the location of dams. These causes
conspiro to make it an undesirable stream for the development of water-power. Notwithstanding, thirty or forty
years ago, when there wag little capital and few means existed for gotting machinery for steam-milly, the river was
used from neeessity, and had several grist- and saw-mills upon it. A very few of tho dams are yet standing.

The most rapid part of the river is for 15 or 20 miles above Shelbyville, on the upper third of the course, and in
this distanco most of the mills (ive or six) were located. In this 15 or 20 miles the bed and the banks are largely
of limestone or sandstone. Usually there is a voeky blufl on one side and a lower bank npon the other. Above
and below this section the bed and the banks are of soft material.

The ouly tributary of the Kaskaskin which can boast of any utilized power is Shoal ereelr, the largest branch
stream of the Lasin, It has two grist-mills upon it, using 30 and 35 horse-power, under heads of 8 and 10 feet,
respectively. ’ .

BIG MUDDY RIVER.

The basin has an elliptical shape, with a major axis about 70 miles long and a minor axis about 50 miles long,
Its extent is 2,374 square miles.

Beaucoup creek entors from the north, 25 or 30 miles from the mouth, and the Little Muddy river enters from
the samo side, about 10 miles farther up. These two streams together drain aboub the smme area as the main river
above the junction, and Beaucoup creek drains about one-half more area than the Little Maddy. There is not an
industry using water-power in thoe entire basin,  Years ago there was o three-run mill at Blairsville, on the main
stream above the junction of the Littlo Muddy, with § or 6 feet head of water, but the dam was frequently carried
out and was finally abandoned. )

The river has only slight fall and is very unsteady. At Murphysboroungh, about 6 miles below the junetion of
Beaucoup ereek, where it is about 160 feet wide, with rim-banlks 10 feet wide, the water has risen 30 feet, flooding
the surrounding flats, Back-water is experienced there from the Mississippi.  Tha discharge becomes very small
in dry weather, and it iy largely its {luctuations which makes the Big Muddy so unsuitable for water-power. The
bed and bauks ave chiefly of clay, not very secure for dams. ‘

The tributaries shave the characteristics of the main stream,  Beauncoup ereck is the principal one,  There is an

[

extensive bend on the Little Muddy where a claim was once entered for a mill-site, but no use was ever made of it,

EASTERN TRIBUTARIES OF THTE MISSISSIPPI, BETWEEN TIE OHIO AND THE YAZOO,

- General remarks.—The large drainage basin of the Ohio, 214,000 square miles in extent, with its imwenso
tributaries and many water-powers, is the subject of a separate report by Mr, Dwight Porter, and now the section |
engaging attention is o strip 600 miles long, including the western limit of Kentueky and Tennessee and lLialf of
Mississippi. , «

Although 50 long, the avea includoed is comparatively small, for thoe water-shed line of the Yazoo basin, such
as it is, runs closs o the Mississippl through the entire length of the state of Mississippi, and it is only in Teunesseo
that tho region extends to & width of 70 ov 80 miles. There, within a distance in a north-and-south direction of
about 125 miles, are all the streams of any importance between the Ohio and the Yazoo basin, They are, in order,
the Obion, the Forked Deer, the Big Iatchio, the Loosahatehee, and the Woll,

The Obion and the Forked Deer unite near the Mississippi, and their combined drainage area is 4,306 square
wiles, nearly equally divided between them. The Big Ilatehie vises in Mississippi, and drains 2,726 square miles,
The Loosahatcheo and the Wolf, uniting, lilo the two streams just mentioned, drain 1,392 square miles.

The “platean slope of west Tennessee? has much fertile land, and is especially noted for its timber, which
grows to a great size. In 1870 over a third of the wealth of the state was included in this region. Lumbering is
a very important industry, especially along the Obion river, and there are many steam saw-mills at work., Oal,
eypress, hickory, poplar, cte., are cat, °

Along the sources of the rivers the land is elevated from 500 to 700 feet above the sea, and hence the large
streams have a total deseent of from 300 to 500 foet. The Obion is nuvigable to Obion station, the North Forked
Deer river to Dyersburg, the South TForked Decr river to the Lonigville and Nashville railroad, bat was once
extensively navigated to Jackson.

The Big INatchio is navigable to Bolivar, Steamers and “leel-boats” carry the produce of the land, except
where the railroads have usarped thoir trade. The navigation is not stopped Ly the fall in the streams, but by
drift-wood, snags, ete. .

There is considerable fall in the upper waters of the main streams, and hence water-power, The rainfall
averages 48 inches per annum.  The rivers are subject to quite high floods; in 1854 the North Forked Deer river
rose 24.5 feet at Dyersburg. 261
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Utilized power.—There is o total of 1,690 horse-power used in the entire district, by about 100 establishments.
Thesa are grist- and saw-milly, with the exeeption of one woolen mill and one or two cotton-gins.

The following data are obtained from tho census returns:

There are a saw-mill and a grist-mill on the Bayou de Chien, & small stream in Kentucky, each taking 20
horse-power under o head of 8 feet.

On the Obion are twenty-two grist-mills and three saw-mills, using 403 horse-power.  The largest power used
is 37 Lorse-power.  The heads vary from 4 to 14 feet.

The Forked Deer has twelve grist-mills, one woolen-mill using 3 horse-power, and two saw-mills, The total
power userd is 234 horse-power, the largest is 30 horse-power, and the heads vary from 4 to 14 feet.

The Big ITatehie has five grist-mills, using 71 horse-power, with heads of from 4 to 7 feet.

The Loosahatcheo has three grist-mills, two of 75 horse-power, under heads of 10 and 9 feet, respectively, and
ona of 25 horse-power, under a head of 7 feet. . ' .

The Wolf river has five grist-mills, using 74 horse-power, under heads of from 7 to 20 feet, and the largest
power in use is 22 horse-power,

It i3 nob probable that there will ever be any important water-power developments in this region, for the
streams are small wheve the fall iy greatest, and where the volume of water is large it flows with o gentle current
in o rather low country,

BASTERN TRIBUTARIES OF THI MISSISSIPII, PROM TIIE YAZOO TO THE MOUTIL.

Drainage system—All the streams whiels it is worth while to include under this heading ave the Yazoo, the
Big Black, the Big Pierre, and the Homochitto., They drain an arvea of about 19,000 square miles, thus distributed:
Yazoo, 12,794, Big Pierre, 1,018; Big Black, 3,406 ; omochitto, 1,201,

The region beging about at the northern boundary of the state of Mississippi, and extends 537 miles along the
Missisgippi viver to tho mouth of the Homochitto. The distance from the northern boundary of Mississippi to the
Gulf ig 872 wiles, The region starts at the south with & width of 40 or 50 miles, but gradually widens to an extent of
110 miles. The average width of all but the sonthern third is from 80 to 85 miles, The total length is about 275
miles. : )

The Yazoo basin includes all the northern portion; then comes the narvow basin of the Big Black, extending
for 150 miles along the southeastern side of the Yazoo basin, and then the comparatively small basing of the Big
Pierre and thie Homochitto,

* The Yazoo is formed by the junetion of the Tallahftehoe and Yalobusha, and flowing into the Tallahatches is
thoe Coldwater river, These three principal tributary rivers of the Yazoo basin have the following drainagoe areas:
Tallahatelies river, 5,711 square miles; Yalobusha river, 2,137 square miles; Coldwater rviver, 1,886 square miles.

General deseription of the coundry.—The region under discussion is the northwestern third of the state of
Mississippi, and may be divided into two parts—the Yazoo bottom and the hill country. In deseribing the Delta
of the Mississippi mention was made of the line of bluffs which mark its eastern limit; how they start from the
river bank at the northern boundary of the state, and leave a strip of land from 40 to 60 miles wide, meeting the

river again at the mouth of the Yazoo, 385 miles below. Then the bluffs skirt the river into Lounisiann, passivg

east along the north side of lake Pontehartrain.

Botwden this line of bluffs on the one side and the Mississippi on the other, is the great Yazoo bottom, 170
miles long, and averaging 40 or 50 miles across. It is a vast low alluvial region, of nnsurpassed fertility—thoe seat
of greab wealth before the civil war. Txcept a narrow strip along the Mississippi, all drains into the sluggish
Yazoo by winding bayous and scarcely-moving streams. Ieavy rains fill the rivers, so that with their little fall
they can scarcely discharge tho water poured into them; and were it not for the levees upon the banks of the
Mississippi it would 1lood nearly the entire tract, 'This region is, of conrse, destitute of water-powers.

Back from the line of bluffs is the hill country, rising to its highest altitude along a north-and-south line,
somewhat east of the center of the state. The surface is undulating and hilly, but nowhere mountainous, The
highest elevation is thought to be about the sources of Pearl river, in the central part of the state, bub probably
does nob exceed 800 feet above the sea. Thae sources of the large rivers are probably from 600 to S00 feet above
the sed. ,

The highest ridges of the northern part of the state are, of course, between the sources of the Tombighes on
the east, and the Tallahatchee and Yalobusha on the west. The usual clevation of the hills above the minor
water-eourses iIs from 30 to 120 feet,.

The topography tales its character from erosion in clay, gravel, and sand. The streams, especially the Jarger
ones, have cub out considerable valleys, and flow throngh bottoms of some extent and fertility, Above the river
bottom there is also fertile Jand, but a very characteristic feature is sand hills, covered with pines, “Dhlackjuck,”
and post oal. There is considerable timber of a better character—yellow pine, oak, hickory, ¢lm, ash, ete,—~and
then in the seuthern part of the state is the immense forest of “southern pine”, unsurpassed for size and value of
timber.
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Distribution of the power.—The boundary between the bottom land and the hill eountry, so far ag it serves to
define the water-power regions from those destitute of power, may be said to follow the lme of Lluffs down into
Lounisiana, and then east along the Gulf,

The rivers of the Mississippi which flow through the hill e,(mnbry have more or less water-power, whiel ceases
as soon as they enter the low lands. A peculiavity of their basins, and, in fact, of the entire state of Mississippi, is
that the utilized power is all on the small streams, There are no extensive developments of power—only small
mills use it at all,  The reason for thiy is partly lack of demand and of capital, but is also to be found in the nature
of the streams themselves,

The rivers, where the volume is sufliciens for alarge power, have generally little fall, awl very inferior bauks
and bed. The heaviest rainfall of the year is during late winter and spring, and then the streams are greatly swollen
by freshets, which, without a rapid (I(Eh(/(‘llt would give troublo from baek-water.  The smaller crecks, on the contrary,
are more L&lbll) coutrolled, have & more rapid deseent, and are many of them remarkablo for their extreme aniformity
of low. Rising among the sand hills, they are fed by never-failing springs, and at all seasons sapply a steady power
to mills Iocated upon them, . There ave some cases in whieh small mills are run by streams almost within o stone's
throw of the fountain head from which they spring,

The available powers of Mississippy ave thus to be found upon the smaller streams, and not on the main rivers
where they have obtained large size, unless in exceptional cases.  There is not a large amount of water-power used
in the state, and it is distributed among many establishments.  According to the eensus returng, the largest power
ased is 80 horse-power, by a cotton-mill in the eastern part of tho state. The total power used on the tributaries
of the Mississippi from the Yazoo basin to the Gulfy inclusive, is nob far from 8§30 horse-power, aud of this 714
horse-power is on the tributaries of the Yazoo. The water-power of the state iy utilized almost exclusively by
flouring- and grist-mills, saw-mills, and cotton-ging, and the first are by far the most prevalent, especially in the
Yazoo basin.

TIE YAZOO AND ITH TRIBUTARIES,

The Yazoo itself has no watoer power, as it flows entively in the bottom lands, 1t is sluggish and winding;
back-water from the Mississippi extends up to Yazoo City, and thoe viver forms o navigablo channel throughout its
length. Thoe Tallahateheo and Yalobusha, which uuite to form the Yazoo, join near (h‘oenw(m(l, in Lie Flore county,
aftor the Tallahatehoe has meanderad many miles south through the bottom lands, Below the junction thers are
no important streamy entering the Yazoo from the hill country; the Big Black takes all the drainage in that
direction.

TALLAMATGIHERE RIVER,~Onoe thousand eight hundredeand eighty-six square miles of the 5,711 drajined by this
river belong to the Coldwater, which rises near the northern bonndary of the state, The sources of the Tallalitchec
are in the sandy, pine ridges which form the divide batween the Mississippi and the Tombigbee, but most of its
course is in o mixed soil of elay and sand, .

The river is vather sluggish, with bottoms largely overflowed in high water, but in some places it flows close
to the bluffs, DBelore the Chicago, Saint Louis and New Orleans railroad was built the river was kept open, and
navigated, except in low water, up to Wyatt’s, noar the present line of the railroad, while in high water small
boats ascended muelh farther,  Now thero is no navigation up the river, Af tho railroad crossing the river is some
78 feet wide in a good stage of water, with low timbered banks.

The c¢hannel is not very ehangeable, but the banks are badly overflowed, and the stream is not a good one for
water-power, except near the sources, wheroe it resembles the tributary croeks, There are four flouring- and grist-
mills on the upper part of the river, nsing & total of 59 horscs-power. The lowest is in Marshall county, The small
tributaries havo o number of mills upon them,

The Puscuss creck, meaning “Baby? creck, is a fine, stomly spring ﬂtre‘un, and has two flouring- mxlls and one
saw-mill, with a total of 65 horse-power used, under heads of from 16 to 20 feet.

Little and Big Spring ereeks are two small brooks with five flouring-mills upon them, using 58 horse-power.

Tippah river has one flouring-mill, nsing 12 horse-power,

Yocona river—~The Yocona river is tho largest tributary next to the Coldwater, 1t rises near the waters of
the Tombiglee, and enters the Yazoo bottom Defore uniting with the Tallahatehee. At the crossing of the Mewphis
and Grenada railvoad, in the lower part of its course, it i3 30 or 40 feet wide, with low banks, It much resembles
the Tallahatchee in eharacter, exeept that its banks are more unstable. At one place a mill fell to ruins owing to
the caviug of the banks. There i little, if any, available power except on the upper \v'ltm\\ and the tribataries,
where are some mills,

Coldwater river.—The Coldwater rises west of the center line of the state, flows west to the Yazoo bottom, and
then south to its junction with the Tallahatehee. About half its course is in the Yazoo bottom. It is unnavigable,
and is mnadapted to use for water-power except in its upper portion, In Marshall county, on its upper waters, are
three flowring-mills, using 81 horse-power under heads of from 4 to 8 feet; but theve is no utllued power below,.

YALOBUSIIA RIVER.—The Yalobusha has a more nearly westerly course than the Tallahatchee, and unites with

it after 25 or 30 miles of passage through the Yazoo bottom, It is navigated in the rainy season to Grenada on the
‘ 263



142 . WATER-POWER O THE UNITED STATES.

Chicago, Saint Louis and New Orleans railroad, where it is about 100 feet wide in ordinary stages, with sandy
rim-banks from 3 to 5 feet high, The banks and bed are chiefly of a rather sandy clay or gravel, and high water
floods far back over the bottoms. The testimony is that it is a sluggish stream, and not adapted for water-powers
on this aceount, and because of the freshets to which it is subject.

At Benela, near the headwaters, is the only mill on the river, a small flouring-mill, using 10 horse-power, nnder
o head of 8 feet, and the one cause of stoppage is back-water whewn the river is high. As in the case of the
Tallahatehee, the best available power is near the source and upon the small tributary streams, which are many
of them rapid,

Loosaschoona river.—About 4 miles above Grenada the Loosaschoona river enters from the north, It is longer
than the main river above the junetion, but drains somewhat less territory. Like the Yalobusha, its available
power is mostly at the upper part and on the side strcams; but in places the bluffs approach close to the banks,
giving available sites. There is ouly one improved power on tho river itself; this is employed by & flouring-mill
northwest of Pittsborough, using 16 horse-power under & head of 10 feet. The owner writes that the wheels arve
frequently drowned for one or two weeks at a time in the high water of winter and spring, owing to the lack of full
below the mill.

THE BIG BLACK, BIG PIERRE, AND IIOMOCHITTO RIVERS.

These streams enter the Mississippi where it rany close to the line of bluffy, and hence have no long courses
throngh bottom lands, except such as they have themselves created.

The Big Pierre and the Homochitto may be dismissed with a passing notice, as in the entire region drained by
tliem there is only one small flonring- and grist-mill, using 15 horse-power from a tributary of the ITomochitto.
They probably have many small undeveloped powers at their upper waters, as do the other rivers of Mississippi.

The Big Black basin is wedged in between the basin of the Pearl on one side and of the Yazoo on the other.
Tt averages about 23 miles wide, and extends northeast as a straight, narrow strip of land for 150 miles, to the
divide from the Tombigbee river., The river i gearcely navigable to Way’s Bluffs, on the Chicago, Saint Louis
and New Orleans railroad. Itis sluggish, overflowing its wide bottom lands, and is unfit for wator-power except
in the upper part. ' .

All the water-power used in the basin is in the northeastern half, with the exception of 26 horse-power taken
in Madison county. In Choctaw county there is 41 horse-power used, and in Attala county 46 horse-power, making
a total of 113 horse-power.

On the river itself there ave five flouring-mills and one saw-mill using water-power, and four of these
establishments are in Choctaw county. The total power used from the river is 87 horse-power, the total power of
the basin less that in Madison county, One of thoe flouring-mills in Attala county is eredited in the census returng
with the use of 40 horse-power under a head of 10 feot, the largest water-power used in the Mississippi basin in the
state. )
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THE RIVERS OF THE GULEF OF MEXICO IN LOUISIANA AND MISSISSIPPI,
AND THE TOMBIGBEE IN ALABAMA.

GENERAL DISCUSSION.

From the Sabine, which sepavates Louisiana from Texas, to the Alabama river, there are only six rivers of”
much importance, exclusive of the Mississippl and its munorous bayous,

These are the Caleasiew river, draining 3,410 square miles; the drainage system of 1,830 square miles,
represented cliefly by the bayou Nezpigue; and cast of the Mississippi, the Amite river, draining 1,880 square
miles; the Pearl river, draining 8,670 square miles; the Pascagoula, draining 8,350 square miles; and the Tombighee,
which unites with the Alabama to form Mobils vivep and draing an area of 21,917 square miles,

Distribution of the power—~The line of division between the delta of the Mississippi and the high land erosses.
the Sabine river ab Orange, passes casty, about 30 miles distant from the Gulf, to bayou Téche, runs along the west
sido of the bayou to the Red river, which it crosses at Alexandria, and so passes up the Mississippi. Its course down
tho cast bank of the Mississippi and then east o fow miles north of lake Ponchartrain has been already deseribed.

In the Delta the land is low and swampy, and vegetation almost tropical in its luxuriance. The highlands.
consist largely of ¢ piney-woods lands ?, where the soil is clay, sand, and gravel,

The rivers, as thoy flow from the highlands, have a rather rapid descent over gravelly and sandy beds in their
upper parts, gradually assuming a more sullen appearance as they inerease in size; the beds are more obstructed:
with snags and fallen trees, the shoals are largely due to sunken logs causing gravel deposits, the heavily-wooded
bottoms, which are overflowed in high water, increase in width, and finally they wind througlh the swamps of th
Deltn, whero even the small tide of the gulf of Mexico extends far up their courses. , :

As a means of navigation from the pine and live-oak forests of southern Mississippi and Louisiana, and the
fertile plantations, thesoe rivers and bayous are of great value,’and the late Major 0. W, Howell, U. S, engineers,.
stationed at New Orleans, was engaged in the work of improving them for that purpose. As a means for furnishing.
power, 50 mueh cannot be said, for the smaller of these streams at any rate.

Of water-power there is ouly 73 horse-power used in the Gulf drainage of Louisiana, under heads of from 5 to 7
feet, and 47 horse-power of this is in or near the Amite basin, This is not because small available water-powers do
not exist there.  In the Y piney-woods lands”, the same as in the “hill country? of Mississippi, just deseribed, the
river valleys have o rapid descent, and undoubtedly there are available powers on the gmall streams of the highlands,.
where there are no oxtensivo bottom lands to deal with, and heavy floods would not destroy all head of water. The
reagon for no use of water-power probably is that for Tumbering, ete., steam-power is very cheap, and far more
serviceable than any waler-power that could be obtained. ;

With tho rivers whieh vise far up in the hill country of Mississippi the case is somewhat different, and even
the smaller ones, the Amite and Tangipahoa, which rise in Mississippi between the Mississippi and the Pear] river,.
" have some small mills at their sources. Like the Big Black and the streams of the Yazoo basin, the Amite, the:
Pearl, and the Pascagoula are characterized by small developed powers upon their tributaries and upper waters,.
Lut by none upon the large streams. '

The census returns eredit the Amite basin in Mississippi with 224 horse-power utilized, and of this 88 horse-
power is used on the river itself by five flouring-mills and three saw-mills, ‘Within the basin in Louisiana there are
threo flouring-mills, using a total of 18 horse-power, but no power is taken from the river _itself. . .

From the Tickfiw river, which flows between the Amite and the Tangipahoa, there 18 2’9 horse-power used in
Louisiana by three flouring-mills and one saw-mill.  There is 74 horse-power in nsein the T.zm.gxpahog. pa;sm , 38 horse-
power by two flouring-mills on the main stream, but there is no power ntilized in the basin in Louisiana.

In the upper part of its course in Louisiana the Amite averages 100 feet wide, with a least dep'th 01? 1 foot,. and
an average low-water veloeity of 1.4 foot per second. Tho Tangipahoa runs from 50 t(? 100 feet in Wldﬂ}; Wlﬂ_l &
least depth of 1 foot. The Caleasien, at Phillips bluff, about 80 miles above its mouth, is about 70 feet wide, with
1 foot depth of water on the shallows. A
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Having now disposed of the streams west of the Pearl, the basins remaining to be described are those of the
Pearl, the Pasca cvouln and the Tombigbee, The latter embraces such a variety of conntry as to necessitate a short
bepamte descriplion.”

“The first two rivers rise in the highland of Mississippi, uspeually the Pearl, about whose sources is probably
to bo found as high an clevation as any in the state. They both flow through the great forest of long-leafed
pine, and the basin of the Pascagoula lies entirely within it, as marked oub upon the forestry map compiled by Mr.
C. 8. Sargent, speeial agent of the census. The pine has been cut near the streams, where it can be casily rafted
down to the Gulf, but back {from them are vast bodies of the finest timber.

THE PEARL RIVER.

The name of this river was derived from the purity of its waters when nature was allowed her course; siuce
navigation became important, # cut-offs” have been made, the regimen of the river has been disturbed, and 1t is now
a muddy stream, with a rapid current in high water, ereding the banks and causing much damage to property,
besides impeding navigation by drift-wood. The United States engineers are endeavoring to improve the state of
affairs, and a better idea of the river can scarcely be obtained than from the report made by Mr. IL O, Gollius,
assistant engineer to Major ITowell.

The basin is ahount 200 miles long, and maintains a width of 40 or 50 miles for nearly the entire distance. The
river is navigable to Carthage, 417 miles above its mouth, and the source cannot be much less than 756 miles above
Carthage. At Carthage the stream is 170 feet wide, and rises 18 feet above low water, filling the valley, Trom there
down to Jackson, 102 miles below, it has a ourrent of from 1 to 1} mile per hour, with a 7-foot rise.. At Jackson
there are Dlaffs which so restriet the flow that in the extraordinary high water of 1874 the river rose 57 feet above
extreme low water; at many places below it rose nearly as high, :

Distribution of the power—As can be readily understood, there are no renlly available water-powers on tho
main river, except far up toward the headwaters, By cubting across the numerous bends falls could be obtained,
and one of 20 feet is claimed for a bend of 15 miles at Jackson; but such powers ag theqo, if they were not rondered
entirely valueless Dy the floods and back-water, would interfere with the flow of the river for navigation, There
is not a4 mill on the main river using water-power, but on the tributaries there are several, nmking tho total
utilized powor of the basin 699 horse-power, .

The sources are in the pine ridges which form the water-shed hetwoeen the earl and the Tombighee, and honce
the head-streams are very steady and are valuable for small powers. The greater part of the utilized power is on
the small ereeks; the larger tributaries have few mills, although there are available sites on sowme of them. The
Yokahockony, Tusealameta, Strong river, and Bogue Chitto are the principal tributaries. According to the
cousus returns the Yokahockony has two flouring-mills, using 20 horse-power, and also two saw-mills, using the
same amount, which are, however, only attaclunents to the flouring-mills, There are several available powors upon
tho river, one near Koscinsko, with a head of about 10 feet.

The Tascalameta has no utilized power, and although a rapid stream, has very nnstable banks and is unsnitable
for power.

The Strong river has two saw-mills, using 36 horse-power. The Bogue Chitto has two fourving-mills, using 18
horse-power,

The distribution in horse-power of the utilized power of the basin according to counties is thus: Choectaw, 30;
Neslhoba, 185; Oopiali, 28; Attala, 32; Rankin, 22; Lincoln, 22; Leake, 144; Simpson, 116; Lawreuce, 120,

THE PASCAGOULA BASIN.

This embraces the region between the Dearl md the Tombighee. The bamn 13 §,350 square nul« § in extent.
The mouthof the Pascagoula is only 40 miles in o straight line from its head, where it is formed by the union of
the Leaf river from the west and the Chickasawhay from the east. The first drains 3,585 square miles, and the
second, 2,085 square miles. The Chickasawhay extends far north to the center of the state, and divides near the
sources into the Chunky and Oktibbeha creeks. Sixty-two square miles of the basin of the Chickasawhay are
situated across the state line in Alabama, )

Distribution of the power.—Little is to be said for the water-power of the Pascagoula basin, beyond a repetition
of the preceding remarks on the hill-conntry streams. The nain rivers are subject to rapid fluctaations in volume,
and overflow their bottom lands, so that practically no water-power® is available upon them, except at the
headwaters. The Chickasawhay has been navigated by a small boat clear to its head, where the Chunky and
Olktiblbeha unite. The side stream% especially the larger ones, descend from the high pine lands with rapid fall,
and furnish many fine powers, very thle developed,

On the Leaf river there is one saw-mill, nsing 6 horse-power. Tallahala creek, one of its chief tributaries, has
one flouring-mill, nsing 10 horse-power. '
The Bogue Homo has one flouring - mill, with 6 horse-power, but Okatoma creek, the remaining large branch,
lias no mill upon it. ‘
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The Chickasawhay river has no utilized power. Tts largest tributary, Bockatunna ereck, has no mills, The
Oletibbeha ereck has two flouring-mills, using 53 horse-power.

Between Oktibbeha ereek and Chanky creek, at their junction, is one of the largest available heads of water
in the state. A small stream flows into the Chickasawhay at that place, and by diverting it over o roek declivity
into the Chunky a fall of 70 feet is made available. Aloub a quarter of the power is used by three overshot wheels
of 10 feet diameter, ranged one below the other. This power is very poorly developed.

The total power used in the Pascagoula basin is 878 horse-power, thus distributed by counties: Noewton, 83;
Jasper, 545 Jones, 285 Launderdale, 310; Clark, 65; Wayne, 07; Smith, 141; Covington, 83; Lerry, 47,

THE TOMBIGBEE RIVER.

System of drainage~OfL the 21,017 sqoare miles drained by the Tombighees about one-third lies in Mississippi
and the remainder in Alabama.

The Dbasin starts from a point at the head of Mobile river, where the Tombigbee wnites with the Alabama, and
gradually widens, with its axig of symmetry nearly o novth-and-south line, until at its upper part it reaches a width
of 160 miley, extending more than two-thirds of the distance across the state of Alabama, The axis is about 230
miles long, and the head of the basin is determined by the line of water-shed of the Tennessee, the great tributary
of the Ohio,

The name Tombighee is stated to be a corruption of the Indian name Btomba-Igaby, or Box-Maker’s ereelk,
given by them to a small tributary, because an old coflin- or cabinet-maker lived on its banks,  The river is locally
called the *Bighy”,

At o distance of 194 wiles from the junction with the Alabama it is formed by the union of the “Tittle
Bighy”, from the west, and the Black Wazrrior; from the east.  The former drains 9,189 and the latter 6,500 square
miles, so the Little Tombighee is properly the continuation of the main river, These two large forks flow
comparatively near the west avd east lines of water-whed, respectively, and the crest-line between them does not
-ary greatly from a straight line passing o little cast of north to the Tennesseo watershod,

The Little Tombighee crosses the line between Mississippi and Alabama about 140 miles above its junetion
with the Black Warrior. It is formed by a number of small creeks in northeastern Mississippi, of which Brown’s
and Macky’s erceks are the chief. The distance from the mouth to Cotton Gin Tort is 236 miles, and the junction
of Brown’s and Macky’s creeks may be safely ostimated at 50 miles farther up-ghream, ‘

Thoe Black Warrior is formed 261 miles above its mouth Ly the junction of the Sipsey and Mulberry forks,
draining, respectively, 1,067 and 582 square miles of tervitory, so that the river starts offt with o tributary avea of
1,640 square miles.

The main river, below the union of the Little Tombigbee and tho Black Warrior, drains 6,228 square miles, and
its chief tributary is the Sacomochee viver, on the west. Tho principal western tributaries of the Little Tombigbee
are the Okanoxubee, Oktibbeha creek, and Old Town creck; and those on the east ave the Sipsey river, Looxapallila
creek, and the Buttahateheo river. The chief branches of the Black Warrior are the Sipsey and Mulberry forks
and the Little Warrior, entexing {rom the.left,

The following table gives the drainage area of the main stream at various points, considering the Little
Tombigbee as its continuation:

Drainage areas of the Tombigheo river,

Drainage . Drainago
Station, aven whovo ’ Station, aroa ahove
stution, station,
Square miles. Square miles,
Junction of Brown's and Macky's creeks.. HiR) Below OGlkanoxubeo 1iver «o.ooveniiiens 8,718
Below O1 Lown creok voveeevaneniveneinas 1,070 Aliovo Blavk Warrior river.... 0, 180
Below Buttabatehoo 1ver ceeenieiianenat 8,988 Below Black Warpior viver ... 15, 680
Bolow Oktibbola ereek. . ..... Cevanasarrens 4,620 Telow Baoomochoo HIver ceeeeesvaresnnnins 18,218
Telow Looxapalliln ereck 5,377 Al tho head of Aobile river oo caviiniaans 21, 017
Bolow Sipacy tiver ceaeenneeuns 7,220
Drainage areas of tributaries of the Tombighee viver,
tivor Dradnago River. Drojnage
* e, ured,
KNouare mﬂrw.{} ' Square miles,
OIL LOWR €reek cenverieneaaimereinnnnsis 088 || BIpHOY TIVET cuvrerirraain e o 763
Butlahateheo covivenivariimmnieianneniannes 887 Olknnoxuben river ... 1, 408
Oktibboln ereek, coveviniiioniiveionrenn 1,143 Black Warrior vivor covooeaaass aeevaeranes G, buo
Tooxapallile Creek.wuensenvariaensan SR 818 Bacomoeles Hver. oo vee i cveere i 2, 44l
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The Black Warrior has been alveady stated to drain 1,649 square miles at the junction of the two forks, Delow
the mouth of the Little Warrior it drains 3,691 square miles, and 4,941 square miles at the town of Tuscaloosa.
The Sipsey fork drains 1,067 square miles, the Mualberry fork 582 square miles, and one large tributary, the Little
Warrior river, drains 1,218 square miles.

General deseription of the country.—~The country drained by the Tombigbeo is nowhere mountainous, strietly
speaking, but is undulating or hilly, and owes its topography ehielly to crosion by its water-courses. Thig is true
of all hut the eastern extension of the basin, where the Black Warrior rises among the extreme spurs of the great
Appalachian system ol upheaval ag they subside into the undisturbed strata of southern and western Alabama,

The higher clevations of the line of water-shed ave probably not over 860 or 1,000 feet above sealevel, and tha
general level of the upper part of the basin iy probably 600 or S00 feet above the sea.

The southern and western parts of the basin are very similar in their general characteristics to the greater
part of the state of Mississippi; a rather sandy, gravelly soil—the modified drift brought down by the ancient
floods from the north——in some places fertile and in others characterized by “blackjack ridges?, alluvial bottoms
along the larger water-courses, and heavy bodies of timber; nor must the extensive tract of northern pine in the
lower parb of the basiu be overlooked.

The eastern extension, oceupied by the Black Warrior and its tributaries, has a different nature. Above
Tusealoosa tho river flows through what is known as the Warrior coal-basin,  The country, on {he north side of
the river more especially, is very rough and rocky, poorly covered with drift, and this with hard wood and stunted
pine, and is mainly unfit for cultivation, There are some small fertile bottom-lands along the streams, but these
are liable to overflow. Tho land about the southern tributaries of the Warrior is somewhat better than that
northward,

The wealth of this region lies in its valuable Deds of bituminous ecoal, hardly disturbed as yet. A few coal
companies have been formed, and two railroads—the Alabama and Chattanooga, and the South and North Alabama—
interseet the coal-flelds, but the development of the “Warrior basin” is still in its infancy. And this important
feature is the existenco of valuable iron ores, almost touching the beds of coal, At Birmingham, whero the two
rajlroads cross, & mouutain on one side of the valley is formed of iron ore, and on the opposite side is the coal for
reducing it. )

The United States government has had surveys made with a view of extending the navigation of tho Black
Warrior above Tuscaloosa to the forls Ly means of dams and locks,

Distribution of avatlable power.—1Lhe basin of the Tombighee presents sharp contrasty; the semi-tropical bottom-
lands, with their heavy folinge and sullen rivers, and the sterile, rocky ridges and rapid streams; the exhausted
farms of northeastern Mississippi, now covered with small pine, hut onee rich plantations, and the wild, undeveloped
region of Alabowe, with scarcely a pioneer hub within it.

The nataral navigation is continnous from Mobile, at the level of the Gulf, for about 270 miles, to TFualton, almost
at the head of the Little Tombigbee, where small boats go for the cotton trade, and for 169 miles to Tuscaloosa, on
the Blaek Warrior, where the river leaves the coal-basgin,

Immediately above Tuscaloosa the slope of the Black Warrior increases, rapids characterize the stream, and
it becomes unnavigable, The United States engineers stationed at Mobile, of whom Major Damrell is chief, find it
a very different problem in dealing with tho upper Warrior from training the lower part of the river and the
Tombigbee. On the one the work consists in removing Dars, snags, and leaning trees; on the other it will be, if
ever undertaken,; the building of locks and dams to overcome the rise in the bed,

The available water-power outside of the Warrior coal-basin is on the tributary rivers and ereeks, As throughout
the state of Mississippi, the large streams flow with a comparatively gentlo carrent, with @ low bank on onoe side
or on each side, broad bottoms, overflowed in high water, and loose bed and banks. The side streams largely rise
among the sand hills, whieh store the abundant rains of this parallel and feed the water-courses with o steady supply:
Trom these hills they flow with a rapid current to the main rivers,

The nature of the powers is not essentially different from that of those streams in Mississippi alveady desceribed,
and, indeed, they are many of them only separated by & slight change in level of the same ridge. The most rapid
streams, howevar, and those offering the grentest number of water-powers, ave the eastern tributaries of the Little
Tombigbee, such as Bull Mountain creek, the Buttahatehee, ete,

Within the Warrior conl-basin the rivers and their tributaries have more the- features of mountain streams—
not torrents, but rapid—and the Black Warrior itself has rapids and an immense amount of water-power. . There
are disadvantages belonging to the water-powers of this region not shared to much extent by the other powers of
the Tombigbee Basin, The water flows rapidly off of much of the rocky, sterile soil, leaving such streams as ave
fed from it to fall very low in dry weather and filling them to overflowing in rains, Some of the tributaries on the
south side of the Black Warrior are fed by springs and are bettor in this respect; some of them are even fine spring
streams. The sources of the main river are sterile, without swamps or many springs, and the river is “flashy?.

Tho great floods to which tho Black Warrior is liable practically debar the use of tho largest otherwise availabla
powers of the Tombigbee basin. The heavy rains to which the region is subject—f{rom 45 to 65 inches per year—

fill the channel of the river from September more or less of the time until April, and sometimes in summer there
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are floods washing out the crops along the bottom lands. The high-flood rise is from 15 to 60 feet, according to
the locality, and this makes the development of some of the powers impracticable. But the main reason for the
undeveloped condition of the powers of the coal region is the entire absence of any demand for them, and it is
difficalt to see how a demand shall ever exist, unless water-powers should become so valuable as to attract crude
material to them.

There is no production of cotton, wool, or other materinl to warrant the erection of manuafactories, except about
the ontskirts of the region, and there is scaru,ly a prospect of any being produced within it; and even if there
may be in time much demand for power, the cheap coal will be a powerful (,ompehtor ot the water-powers,
- However, without a thorough examination it would be hazardous to say that there are no sites upon the Black
Warrior river where, by leading the water out of the way of floods, & large head could always be obtained and
buildings sately located at a reasonable expense; and the next hall’ century may see some extensive cotton factories
run by the power of the river, and manufacturing at home the cotton which has been carried hitherto to New
England.

The same financial advantages regarding their relation to the cotton fields which are set forth by Prof. Swain
for the South-Atlantic water-powers will apply to the eastern rivers of Alabama, and among them it is perhaps
proper to include the Black Warrior. 'While upon this subject, it may be stated that outside of the region of large
water-powers in the parts of Mississippi and Alabama already discussed, there axe many available powers of from
50 to 200 horse-power or more, where small cotton and woolen factories or other industries may bo started and very
])rohmblv carried on,

Distribution of utilized power—Before giving, so far as possible, the individaal fe ures of the prineipal streams
of the basin, a statement will bo made of the utilized power as given in the census returns,

The total utilized -water-power is about 2,614 horse-power, 736 in Mississippi and 1,878 in Alabama. . In the
basin of tho Little Tombigbee there is 1,162 1101‘50 power in use, 644 in Mississippi and 518 in Alabama, and 1,101
horse-power is utilized in the basin of the Black Warrior. Two hundred and ninety-ono horse-power is used in the
basin of the main river below the mouth of the Black Warrior. The power in use is thus distributed by counties:

Countios in Misstssippis Tlorsepower. Countien in Mississlppis : Horso-power.
Prontiss o covviinnnian s R e mme e 63 [ Lowndes c.oocveeans e hesenatatee cnne e renaan 74
TISNOWING0 e oo e vnnes heaeemeae nueeeennan B A IS 130 )T PP 1
U ORI X511 B [ U4 5111710 O U 11
Ttawnmbe . ceens cnennn TN 28 || NOXUDED vrveck avssen snumns cannenmnnmrssmnmesenne 103
Chickasnw comeanvnnann rheean tasemnvanna on pa e O T T 1Y 1 PR 02
Monron..cvervieesiovaonvirennannn inmens msana . (]

Countiea in Alabamas TLorae-powor, Countles in Alnbama:, Horse-powor.
TALWLONEO tann vecnns semncn cmes sranms sene suas snnne QO | WaIRET ot ivitsirues vumesevcssvnnnsavncaenannnaas 100
Marshall cooennvoaan. eeaerinia e PR Qf || Jeflor8on s ewnnn euns e F O U 1114
TEOMWIIL ¢ et ce it i rmrmes crm e waon e Q1L Tickens vuenannes feawasinne 67
Blownd coveer wunnen e e eebane i tmeanenas e o RO7 I TOBCAL00SI vuevan sesmarvnnenssnsansssires saununnn 23T
WWANBEOI vone errmeas veeaae csmmincnnmcann covnnnas OL L TEAL0 trams ve et men i crncns sannnn tamnes vaunasnan 90
Marion ...... reraaneees nmmn e Ceeeeeaienea U 101 VTR PN 10
LML ¢t vne cres emccs ne e naes maam nennn PO 1 1| JNOCEW oo iraei v hewe e o rmeaen 44
Tuyetto cvoeens iinenr cein crinrmen i cineemennaes 2001 Clarke ooaaas s re vamemr taee aas tvenne nne 165

Thero is o total of 100 establishments using water-power in the Tombigheo basin; 154 flouring- and grist-mnills,
27 saw-mills, 4 cotton-ging, 2 woolen-mills, 1 cotton factory, and & manufactories of leather. Of these establishments,
137 are in Alabamua and 53 in Mississippi, us follows:

Fl“‘“h‘“ | Cotton- | Waolou- | Cottan | Tenther

Stato, lml(n ﬁzrist Savrmills, Jgima. mille, | fctorios. . L:Ll:.‘(;;‘ilua

AlnAmesanuienesnns 108 jit) 4 b 2 [P
Migsissippt cavavenns. 40 [: S PO 1 g

The powers on the principal streams are compiled from the consus returns, as follows:

The Tombigbee and Little Tombigbee hiave no utilized water-power,

The Buttahatehee river has five flouring- and grist-mills, nsing 70 horse power, under heads of from 3 to 20 feet.

01d Town creek and Tibbeo ereek have no improved powoers. '

Looxapallila creek has two flouring- and grist-mills, using 22 horse-power, under heads of 7 and 15 feet, and
one saw- mill, nsing 16 horse-power, under o head of 14 fee’r.

Sipsey river hag three mills, ,

Okanoxubeo river has two flouring- and grist-mills, using a total of 40 horse-power, under heads of G and 9 feet.

Sacamoclee river has no utilized power.

The Black Warrior proper has 62 horse-power, used by three flouring- and grist-mills and one saw-mill below

Tuscaloosa. All have a head of 8 feet but one. -
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The Sipsey fork of the Black Warrior has two flouring- and grist-mills, nsing « total of 28 horse-power, under
lieads of 30 and 7 feet.

The Mulberry fork of the Black Warrior has two flonring- and grist-mills, using 50 horse-power, and o saw-mill
with 20 horse-power.  The heads ave 10, 7, and 6 feet.

The Little Warrior Lhas three flouring- and grist-nills, using 50 horse-power total, under heads of frowm 6 to 12
feot; two saw-mills, using 27 horse-power, under heads of 7 and 10 feet; and one woolen-mill, for which the head is
11111‘0(301:(1(,(1, using 8 horse-power,

Jonsidering 1he main stream to extend from the junction of Broww’s and Macky’s creeks to the junction with
the Alabama, the Tombigbee has not «a water-power in use npon it.  The baunks are-low as a usual thing, and the
stream has a mther sandy bed, which conditions render it poor for the utilization of powor let alone tho floods to
whieh it is subject.

In fAush stages small steamers rup even to Falton, in Mississippi, and a flat-bottomed steamboat about 200 fect
Iong malkes trips during the late winter and spring to Al)u'dcen, 470 miles from Mobile, Af Tfulton the viver runs
on the west side of a heavily wooded, swampy bottom-land, from 1 to 14 mile wide, and is itself aboub 150 feet in
width, with a strong, silent current, deep and davk. The west bank ig steep and firm, bub the cast is swampy.

Al Columbus, 36 miles above the crossing of tho state line, the river is about 300 feet wide, with rim-hanks
some 10 feet high.. These are in some places of elay and in others a fine sand. Beside the river at this place there
is some elean white sand, which rivals in purity the remarkable Saint Peter sandstone found in Minnesota and
Wisconsin, At the crossing of the Alabama Groeat Southern railvoad, some 45 miles above the mouth of the Black
Warrior, the river when seen in a high stage was 400 or 500 feet wide between the natural banks, but had overflowed
the low castern bank and flooded the bottom land, which is timbered. The west bank is a Dluft ubout 30 feet high,
consisting chiefly of a light-gray rock, probably limestone.

Sources of the Tombigbce—The sources of the Tombighes are, strictly speaking, Brown’s and Macky’s creeks,
These drain together 312 square miles, of which Brown’s creck hns rather more thzm half, Brown’s creelk divides
into Big and Little Brown’s ereeks and Hurricane creek, Brown’s ereek near its mouth is 25 or 30 foet wide in the
shallow places, with a dépth at such points of from 1 to 14 foot, and a Tapid current.  Macky’s ereek ab Bay Springs,
where about half its drainage area is tributary to it, is from 25 {o 40 feet wide, from 3 to b feet deep, and with a
moderate current.

These and the neighboring streams usually have o freshet in the fall, and along through the winter and spring
are subject to more or less high water; but they do not have such lmmense rises as occur on the largoe rivers,
probably on account of the sand ridges, and the swamps, in which a greater proportion of thoe flood-water is held
bagle than along the main streams. '

Oun these streams are many available powers, and numerous small mills which do local grinding, chietly of corn,
and a few have a saw-mill addition. The census returns show fonr flouring- and grist-mills on Brown’s ercek, using
45 horse-power, all under a head of 5 teet, and 57 horse-power used by three flouving- and grist-mills and two sow-
mills on a stream entitled Spring creek, which iy probably Macky’s creck.

Day Springs, on Macky's ereck.—At Bay Springs, on Macky’s ereelk, is probably the finest power in that section,
if not in the state. It is tho most extensively dm eloped power of the entire region, but is by no means fally
improved. The little village of Bay Springs counsists of the manufactories, store, and house of Mr, Nelson, the
proprietor and operator, and the few dwellings of the workmen,

On the left bank is a cotton factory, and on the east bank is & grist- and saw-mill, with a cotton-gin and one or
two other small attachments. A peculiar feature of the place is the appearvance of rock, and the buildings are set
on solid sandstone. The ereek runs throngh a gorge, with rocky cliffs about 150 feet apart and 30 feet high, Theso
and the solid rock Led make the sitnation admirable for the dam, which is a framed struceture, giving a head of 11
fect to the mills set directly at its stone abutments. The head could be increased to 30 feet, and it is claimed that
this would not flood land of any cmmd(‘mble value above. Probably the land could be readily bought for two
dollars per acre,

The cotton factory has a 53-inch turbine, and on the other side is a 50-inch wheel, besides three others of from
16 to 27 inches, used at times to drive the small machines mentioned.  The wheels are not run at full eapacity, and
there is abundanece of water for all the work now done with the present head, My, Nelson claims that with o head
of 30 feet there would bo 500 horse-power available most of the year, but probably during the dry season it would
not be over 150, or 200 horse-power, There is no trouble from back-water, as the flow passes rapidly down the gorge,
If the water is ever carried any distance down-stream from the dam it will have to be taken in flum es, or else in
races blasted out of the rock. The head of 30 feet wonld raise the level about to the crest of the gorge. Unless
extensive improvements are undertaken it seems preferable to set the wheels at the dam, aiid to transmit the power
by wire-rope or shafting.

One great advantage which makes this power almost nnique among those of Mississippi is the extensive
exposure of solid rock in the bed and banks, and the excellent building-stone afforded for dam and buildings.

The rock is a light grayish sandstone of rather fine grain, which works easily and is considered to be excellent
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stone. Where exposed to the weather the angles are sharp, and the cliffy show that it breaks in true bedding
planes and in large straight blocks. Iron stain shows in places, bub the abutments of the mill dams, built of this
stone, hate weathered with a rather pleasing tint. Judging from appearances, the stone could be quarried over o
large tract, and if near & market would undoubtedly be valuable. The distance from the Mobile and Ohio, and also
from the Memphis and Charleston railroad, is about 20 miles, over which branch roads could he easily constructed.

Thero was once o mill on Macky’s ereek, several miles below Bay Springs, with 11 {feet head of water. Ono
bank there 18 high, but the other is low and expensive to maintain,

Twoenty-Milo ereck enters from the west, and although draining about 200 square wiles, has low sandy banks
and is not adapted to water-power.

Dull Mountain ereek is a stream rising in Alabauma and draining some 360 square miles, Tt is described as a
good stream, with several fine unimproved water-powers upon it

Old Town creck rauns chiefly through swamps, with low bauks, and ig not adapted for water-power except
perhaps at the sources. At the levee, in the swamp near Tupelo, it is not over 25 or 30 feeh wide, but runs with a
good current and is claimed to be 30 feet deep at that place. 1t is a characteristic of these streams that they earry
mote water than wounld appear at fivst sight, owing to their depth.

Duttahatcehee viver—The Duttahatehee draiug 887 square miles, and is o fine, strong stream, with considerable
fall, and several mills alveady mentioned, besides undeveloped powers,  The bed and banks are usually of sandy
clay and gravel. The high rises to which the Little Tombigbeo is subject back about 6 miles np the Buttahateheo.
It is considered rather steadier in flow than the neighboring streams, and it is usual to ealeulate upon about 50
horse-power witl a head of § feet, although part of the year there is much more, The eastern tributaries of tho
Little Tombigbeo are considered as a rule more reliable than these from the west, beeause the latter are to a
considlerable extent lost by evaporation and filtration in the swamps, which are too large for them, and in the sandy
soil.  This is somewhat the state of affaivs on thoe enst side of the river also.  Thus, Lubbub creek, which enters
below the Looxapallila and drains about 345 square miles, has more volume in the apper part than near the moutls
It has o few mills npon it obtaining about 30 horsa-power nunder a head of 8 feet,

Oktibbela ereek drains 1,143 square miles, but has no mills upon it, little if any available power, and is almost
lost in the bottows near its mouth,  'Where tho Mobile and Ohio railvoad erosses it iv difficult to distinguish the
creele from the sloughs into which it spreads.

Looxapallila river~The Looxapallila drains 818 square miles, and has several mills upow it, besides powers
that are undeveloped. It enters the Little Tombigbee below Colambus, and near its mouth is 75 or 100 feet wide,
with a steady, moderate earrent and sand and gravel banks,

One of the bLest mills in this section is the Jamieson milly 9 miles from Columbus, Two and a half wmiles
up-stream a pile-dam has been buils across, turning the water into & race to the mill. A head of 16:feet is available,
and 14 feet is used.  Theroe is 75 horse-power used by the mill, and the proprictor claims that at least 100 horse-power
can bo depended upon. with the full head of 16 feet.  Judging from the size of the river, this estimate seems small.
Allowing an averago low flow of only 0.3 cubie foob per second per square mile, and this is o low estimate for the
region, gives over 400 theoretical horse-power under a hewd of 16 feet,

The high water is usually from January into April, and sometimes in December,  The banks and bed are of
sand and gravel, which characterize the stream.  Usnally there is one high bank and one low one.

According to w line of levels vun, the river at the Jamieson mill 18 56 {eet above low water at its mouth, some
15 miles distant alopg the channel, and yeb the high rises on the Tombigbee back the water up nearly to the floor
of the mill. This lasts only a short time, ay it is the result of the extremo rise on the main river.

All powers below the Jamieson mill are, of course, practically useless,

Sipsey river.~The Sipsey basin is 763 square miles in extent, and lies wholly in Alabama. It is about $0 miles
long, and does not average over 10 miles wide. ‘

The 1iver rises in a rough, broken country, and flows through it between rocky blufly for 40 or 50 miles. Then
for about 95 miles (United States engineers’ reports) the banks are steep soil Dlafts, from b to 15 feet high, and then
Dlue limestono iy met, and the river is bounded by rocky blufls for the remaining 22 miles to its mouth. The total
fall in the last 145 miles from tho nortl lne of Fayette county is 85 feet, The average width of the stream is
from 50 to 80 feet, The river was declared navigable by the legislature in 1837, and a company chartered- to
navigate it, but the right was reserved to erect dams so that they did not interfere with navigation. One-hundred-
ton flathoats can navigate the river for from three to six months of the year. They float directly over the crests
of the dams, and carry chiefly coal and cotton. ‘

There are seven mill-dams, in a more or less dilapidated condition, but only three mills ave working, These
aro the Sipsey mills, 9 miles from the mouth, and two mills in Fayette county, on the upper part of the river.

The Sipsey mills have a head of 7 feet, and the best improved power on the river; there is a {louring- and grist-
mill, with six rung of stones, a saw-mill, and a cotton-gin. The next power has a flouring. and grist-mill and a
cotton-gin, witlt o head of 4§ or 3 feet. The last power has a grist- and a saw-mill, with a head of G feet, and

ranks next to the Sipsey millg in importance. -
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The rim-bauks of the river are usnally sandy clay and gravel, and generally this forms the bed, but in soma
places there is solid rock, Iloods take some time in disappearing, and back-water is a disadvantage to powers.
Tha mills are hindered from one month to three months in winter and spring from this cause. As on the other
streams of this region, there are freshets in winter and spring, sometimes from Novembeor on, The range between
low and high water at the Sipsey mills is from 25 to 27 feet. Floods on the Little Tombigbee back 2 miles up the
‘Sipsey. With a head of 8 fect at least 100 horse-power can be depended upon in the lower part of the river.

TFor the first 15 or 20 miles above the mwouth the banks are high, and the river runs rapidly, giving available
powers. At the head of back-water from the Little Tombigbee there is an available bead of 8 feet. Above that
for many miles the stream is more slnggish, and any available power would be under great disadvantage from
bLack-water., Beyond Lhis ab the head-waters the river is rapid ouco more.

Okanoxubee river—The Okanoxubeos river draing 1,408 square miles, lying mainly in Mississippi. It is a rather
sluggish stream, and has only two tlouring- and grist-mills, situated on its upper part, and using 15 and 25 horse-
power, under heads of 6 and 9 feet, respectively. The sources are among the sandy pine ridges, and give fine
powers. The Hashugua cotton-mills, at Fern Springs, have a head of 11 feet and wheel-capacity for 80 horse-power,

Sacamochee river,—Thoe Sacamochee river drains 2,441 square miles, and enters the main Tombigbeo below the
Black Warrior, It has no improved power, and there is very little, if any, within the basin,

BussetP’s ereel, in Clarke county, is the only water power stream of special note entering the Tombighee helow
the Black Warrior. It drains about 290 square miles.  Upon it are three flouring- and grist-mills, using 8,10, and 8
horse-power, under heads of 10 and 11 feot, respectively, and one saw-mill, using 30 horse-power, under a head of
12 feet, as given in the census returns,

BLACK WARRIOR RIVER.

The name Black Warrior is derived from the Choctaw name Tusealoosee (ZTusca, warrior, and loosee, blaek),

Tho river’s drainage basin of 6,500 square miles is divided into 1,007 square miles, drained by the Sipsey fork;
082 square miles, drained by the Mulberry fork; 1,218 square miles, drained by the Little Warrior, called by some
the Locust fork; and 3,633 square miles, dvained by the smaller tributaries, of which none drain more than about
300 square miles, North river is one of the largest,

Mention has been made of the United States engineers’ surveys for the improvement of the river by slack-
water, the great rises to which it is subject, tho rapid descent in places, and the disadvantages under which the
water-powers are placed. .

A United States survey made Ly Professor I3, A, Smith, state geologist, and then assistant United States
-enginecer, showed the total fall in tho 92 miles from the junction of the Sipsey and Mulberry forks to Tusealoosa to
be 163,84 feet. Thoere is 65 feet of fall in the fivst 25 miles above Tusealoosa, 107 feet in the first 81 miles, and 129.5
feet to the head of Tork shonls, 48 miles above Tusealoosy. In the remaining 44 miles the fall is only about 34
feet. The descent ig largely concentrated in shoals, whera thera will be 5 or 10 feet fall within from 1 mile to &
mwiles. In the first 2§ miles above Tuscaloosa theve is a fall of 24.6 feet, The largest concentration on the river
is at Squaw shoals, where there is 41.5 feet of fall in less than 5 miles, Below Tuscaloosa the river leaves the coal-
basin, and the slope is much less, thers being only 30.1 feet of fall to the mouth, 169 miles helow.

The width of the river runs from 400 to 700 feet above Tuscaloosa, and on some of the shoals spreads out to
-over 1,000 feet. Below Tuscaloosa it gradually diminishes to an average of about 150 feet near the mouth.

The rise from low to high water is very great at places, but shows a large variation, according to the loeality.
Ab Tuscaloosa it is G0 feet (63 feot in the spring of 1881); at the foot of Squaw shoals, 20 feet; and at the head
of Squaw shoals, 10 feet. At the foot of Fork shoals, just below the mouth of the Little Warrior, the rise is 15
feot, and above the shoals it is 25 foet, At Payne’s mill, some distance below the forks, it is 40 feot, and at the

Junction of the two forks which form the river it is 50 feet. The extreme rise at Tuscaloosa is due to a sudden
‘decrease of the slope and the contraction of the width of the channel from 400 to 300 feet (low water).

The extreme low-water flow at Tusealoosa has been measured at 455 cubic feet per second, giving o flow of
0.092 cubic foot per second per square mile (indicative of its unsteady character), and 516 theoretical horse-power
under a head of 10 feet, The bed of the river is largely sandstone of the coal measures, and there are many sites
affording good banks and bed for improvements. The disadvantage to water-power resulting from the extreme
rises of the river have been already pointed out, and also the small demand for power. There are two cotton
Tactories at Tuscaloosa, and a spinning-mill propesed, and it is probable that the large power there wonld be used
If'it were at all practicable. Above Tuscaloosa there can scarcely be any demand for & large water-power yot.

Utilized power of the Black Warrior basin.—Tho total power utilized in the Black Warrior basin is 1,161 horse.
power, as stated in the census returns, used by fifty-seven flouring-mills, sixteen saw-mills, and four cotton-gins.

In the basin of the Sipsey fork there are eight flonrin g-and grist-mills, using 81 horse-power; two flouring- and-

grist-mills, and one saw-mill in the basin of the Mulberry fork, using 72 horse-power ; and the basin of the Little
Warrior has a total of 506 horse-power, used by twenty-three fouring- and grist-mills, eleven saw-mills, four cotton-
gins, and one woolen-mill. The Lasin of the Black Warrior, exclusive of these, has 512 horse-power in use by
twenty-four flouring- and grist-mills, four saw-mills, aud one woolen-mill.
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The main river is credited with 62 hovse-power, used by one saw-mill and three flouring- and grist-mills, in
Hale county, below Tuscaloosa. There are two grist-inills on the river above Tuscaloosa, which consist of searcely
more than a pair of burrs with a shed over them.

The Sipsey fork has two flouring- and grist-mills, using 20 and 8 horse-power, under heads of 80 and 7 feet,
respectively, and the Mulberry has two, using 15 and 35 horse-power, under heads ot 10 and 7 fect, in addition to a
saw-mill, using 20 horse-power, under a head of 6 feot. '

The thtle ‘Warrior river furnishes three flouring- and grist-mills with 24, 18, and 8 horse-power, under eads of
12, 8, and 6 feet, respectively; two saw-mills with 12 and 1§, horse-power, nndur heads of 7 and 1() feet; and one
woolen-mill, near the source, with 8 horse-power.

About tho most 1mprov0d of the smaller tributaries of the Black Wamor is Black Water creek, whicll enters
from the north, below the forks. It drains about 290 square miles, and has four flonring- and grist-mills, wsing a
fotal of 956 horse-power, under 8, 10, and 15 feet head of water,

Mr, Dwight Porter’s report treats of the Alabama, Ooosa, and other rivers Iying east of the Tombighee.
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